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ABSTRACT 
 
INVESTIGATING THE RELATION BETWEEN SAUDI TEACHERS’ SELF-PERCEPTIONS 
OF TPACK AND THEIR PRACTICAL APPLICATION IN LESSON DESIGN 
 
 
By  
Amnah Albuloushi 
August 2019 
 
Dissertation supervised by David D. Carbonara, Ed.D. 
Online education is a relatively new phenomenon in Saudi Arabian universities and best 
online teaching practices are still gaining ground in teacher training. At one university, which 
offers degrees primarily through distance education, this study sought to investigate online 
teachers’ perceptions of their TPACK (only the TK, PK, and TPK domains) as well as analyze 
their practical application of TPACK knowledge in designing unit plans. The researcher adopted 
a mixed methods approach to data collection by administering surveys (n=60) and analyzing unit 
plans (n=60), which were analyzed quantitatively, and conducting interviews (n=6), which were 
analyzed using thematic content analysis. Survey results showed that teachers demonstrated 
more confidence in their technological knowledge (TK) than in their pedagogical knowledge 
(PK) and technological pedagogical knowledge (TPK) and these results were affirmed further by 
interview responses and scores on the unit plan rubrics. Unit plan analysis pointed to a 
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significantly disproportionate usage of Knowledge Building (KB) activities in lesson design, 
which suggests that said participants are in dire need of stronger more comprehensive teacher 
training programs which focus on enhancing PK and TPK skill sets. Recommendations are given 
and implications of poor teacher training programs are discussed.
  
vi 
 
DEDICATION 
 
 This work is the culmination of years of tremendous effort and would not have been 
possible without the love and undying support of very special people along the way. I would like 
to thank my parents, my father Mohammad Albuloushi and my mom Aisha Albuloushi for their 
love, care and encouragement. I would also like to thank my lovely siblings for helping make my 
life easier to complete this great achievement. That includes my brothers, Ibrahim, Khalil, Ismail, 
Adel, Hazem and Ihab Elghandor as well as my darling sisters Hajer, Fatima, Maisa, Jala, and 
Warda. Last but not least are the fruits of my life, my lovely daughter Reham and my lovely son 
Ibrahim and my dear nieces and nephews, especially Ebaa Ibrahim Albuloushi.  
  
 I also need to thank my supportive and loving friends who have stayed true to me during 
the process. I would like to thank Amanda Kirby for being a great source of comfort. I’d also like 
to thank Dr. Othman Barnawi, Dr. Omar Alqadoumi, Dr. Samira Baroum, Dr. Sami Bensalamh, 
Dr. Natalie Ghosn and Mr. Mohammad Alarjani. Thank you so much for your support. 
  
Last but not least is Andre for his undying commitment to me, guidance and 
encouragement, and helping me always believe in myself and make this dream a reality.  
 
 
 
 
 
  
vii 
 
ACKNOWLEDGMENT 
 
 I would have never been able to get to this point of completing this project without the 
undying support of my advisor, Dr. David D. Carbonara. Where others would not have believed 
in me, Dr. Carbonara always gave me the strength and encouragement to continue and move 
forward. I am indebted to him and thank you so much. I would also like to thank Dr. Sandra 
Quinones, who really became instrumental towards the later stages of my work, helping me to 
focus on critical matters at the most critical times. Thank you for believing in me. 
 I would also like to thank and acknowledge the committee members, Dr. Julie Williams, 
Dr. Rose Mautino, who were very supportive in many aspects of this project and especially for 
those who helped me focus and revise my manuscript until it became worthy of moving on. I 
also would like to thank Dr. Temple Lovelace, and Dr. Misook Heo, for their valuable feedback 
and insight throughout the process.  
 
 
 
 
 
 
 
 
 
 
  
viii 
 
TABLE OF CONTENTS 
               Page 
ABSTRACT…………………………………………………………………………………………iv 
DEDICATION………………………………………………………………………………………vi 
ACKNOWLEDGEMENT..…………………………………………………………………………vii 
TABLE OF CONTENTS....………………………………………………………………………...viii 
LIST OF TABLES………..…………………………………………………………………………xi 
LIST OF FIGURES..……..…………………………………………………………………………xii 
Chapter I Introduction………………………………………………………..………………………1 
Research Issue.……..………………………………………………..…..……….…….……2  
Conceptual Framework of the Study.....……………………………….……...….…….……5 
  Online Teaching…………………………………………………….…..……..…….5 
  Knowledge and Skills of Online Teachers (Competence)…………………...……...6 
   The TPACK Framework………………..……………………………..………….....7 
Purpose of the Study….….…………………………………………………………..............8 
Rationale of the Study...….………………………………………………………………......8 
Significance of the Study.………………………………...………………………...……….10 
Definition of Terms…..….………………………………..……………………...….............10 
Chapter II Literature Review……………....……………………………………………….....……..12 
Online Teaching…………………..……..………………………………………………..…12 
History of Online Teaching……..…………..…………………………………………….....13 
Online Pedagogies…………………………………………………………………….……..16 
Online Teachers’ Knowledge and Skills…………..………………………………….……..17 
TPACK………..………………………………………………………………………….….21 
TPACK Activity Types.………………………………….….…………………………...….27 
  
ix 
 
Assessing Teachers’ TPACK.…………...……………………………….………........……32 
Future Considerations for TPACK…..………..…………………………….……...........…37 
Summary of the Chapter.……………………..…………………………….………....……37 
Chapter III Methods……………………..……………….……………………………………...…..39 
Research Design: A Mixed Methods Approach (Convergent Parallel Design).……………39 
 Rationale for Adopting a Concurrent Embedded Design (MMR) …..............….40 
Selection of Saudi Electronic University for This Study……….………………….……….43 
Data Collection Methods.….….………………………………..…………….….......……...44 
Data Collection Procedures………………....…………..…………………….…...………..50 
  Surveys……………………….…………………………………..……….....……...51 
  Semi-structured Interviews……………..…..….........................................................51 
   Unit Plan Analysis………………..……………………………..……......................52 
Data Analysis………………………. ……...…………..…………………….……..………52 
Limitations and Delimitations of the Study...…………..…………………….…......………54 
Ethical Considerations……………………………...……………………...……...…….......55 
Summary of the Chapter…….…………….……...……………………………….…….......56 
Chapter IV Results………..……………….………………………………………..………….........57 
Revisiting the Research Questions…………………………………………….…...…….....57 
Research Question #1…………………………………..……….…………………………..58 
 Demographic Information of Participants………………………………………58 
 Survey Results (Teachers’ Self-Perception of TPACK)..…..………………………60 
 Survey Reliability and Relational Analyses……….…....…..………………………63 
Research Question #2…………………………………..……….…………………………..67 
 Manual Coding……………..….…………………………………………………....67 
  
x 
 
Authentic Response.………..….…………………………………………………....68 
 Atlas.ti Coding.……………..….……………………………………………...….....70 
Research Question #3…………………………………..……….…………………………...73 
 Unit Plan Activity Types……………………………………………………...……74 
 Unit Plan Rubric Scores.……………………………………………………...……76 
Summary of the Chapter………………………………..……….………………………….80 
Chapter V Discussion, Implications, and Limitations…………..………….………………….........82 
Demographical Notes………………………………………………………….…...……….82 
Interpreting Research Question #1…………………………………………….…...……….83 
Interpreting Research Question #2…………………………………………….…...……….88 
 Miscellaneous Notes for Research Question #2…………………………….......93 
Interpreting Research Question #3…………………………………………….…...……….94 
Implications and Suggestions for Saudi Electronic University ………………….…............98 
Limitations and Areas of Further Inquiry …….……………………………….…...………100 
Conclusion…………….………………… …….……………..……………….…...………101 
References.……………….………..……………….…………………………………………….....102 
Appendices…..………………………………………………....………….………………………..113 
Appendix A Official Letter of Approval from Dr. Schmidt..……..……………………......113 
Appendix B Demographic Information and TPACK Survey (Schmidt et. al, 2009)…..…..114 
Appendix C Koh Rubric..………………………………………………………………......118 
Appendix D Letter of Acceptance to Conduct Study (Saudi Electronic University)…..…..119 
 
 
 
 
  
xi 
 
 
 
LIST OF TABLES 
               Page 
Table 1 Timeline of the Development of Distance Learning …....……………………………...17 
Table 2 Brief Summary of Mixed Methods Research Designs…...….……….………….……...41 
Table 3 Data Collection Methods and Analyses….……………….…………………………….45 
Table 4 Interview Question Set…………...……………………….…………………………….46 
Table 5 Rubric for Assessing TPACK for Meaningful Learning with ICT…….…………….....48 
Table 6 Data Analysis Overview………………..….……………………...…………………….53 
Table 7 Research Questions and Data Collection Tools….………………...………………........57 
Table 8 Characteristics of the Sample…………………..…..…………………………………....59 
Table 9 Technology Knowledge………………………….…..…………………………………..61 
Table 10 Pedagogical Knowledge…………………………………………………………..........61 
Table 11 Technological Pedagogical Knowledge………..……………………………………....62 
Table 12 Reliability of Scales……………………………….…………………………………...63 
Table 13 Relation Between Years of Experience and Survey Results………………………..….64 
Table 14 Relation Between Years of Teaching Experience and Knowledge Domains.................64 
Table 15 Summary of Linear Regression Analysis Measuring Associations between Receipt of  
                Pre-service & In-service Training and Technology Knowledge………………..……….66 
 
Table 16 Summary of Linear Regression Analysis Measuring Associations between Receipt of  
                Pre-service & In-service Training and Pedagogical Knowledge…...…............................66 
 
Table 17 Summary of Linear Regression Analysis Measuring Associations between Receipt of  
                Pre-service & In-service Training and Technological Pedagogical Knowledge…...…......66 
 
Table 18 Manual Coding Scheme………......................................................................................68 
Table 19 Thematic Analysis……………………………………………………………..……….69 
Table 20 Thematic Breakdown..…………………………………………………..………..........70 
  
xii 
 
Table 21 Screenshot of Atlas.ti Coding Activity………………………………………………...71 
Table 22 Word Cloud Generation of Most Frequently Recurring Words…………………….…72 
Table 23 Atlas.ti Code Report Generation Snapshot……………………………………...……..73 
Table 24 Number and Frequency of Lesson Activities (by Skill and Activity Type)…………...74 
Table 25 Average Number of Activities and Types of Activities Used Per Unit Plan…..………75 
Table 26 Average Amount of Time Spent Per Lesson on ICT Activities......................................75 
Table 27 Unit Plan Analysis Rubric Scores………........................................................................76 
Table 28 Scores on the KOH Rubric by Years of Teaching Experience…………………............77 
Table 29 Summary of Linear Regression Analysis Measuring Associations between  
               Receipt of Pre-service & In-service Training and Active Dimension……………….....77 
 
Table 30 Summary of Linear Regression Analysis Measuring Associations between  
               Receipt of Pre-service & In-service Training and Constructive Dimension………..….78 
 
Table 31 Summary of Linear Regression Analysis Measuring Associations between  
               Receipt of Pre-service & In-service Training and Authentic Dimension…………..…..78 
 
Table 32 Summary of Linear Regression Analysis Measuring Associations between  
               Receipt of Pre-service & In-service Training and Intentional Dimension…………......78 
 
Table 33 Summary of Linear Regression Analysis Measuring Associations between  
               Receipt of Pre-service & In-service Training and Cooperative Dimension………...….79 
 
Table 34 Correlation between KOH Rubric Scores and Knowledge Domains…………………..79 
 
Table 35 Summary of Relational/Correlational Tests Utilized…………………………………...81 
 
 
LIST OF FIGURES 
Figure 1. Koehler and Mishra’s TPACK model …..…………………...……………………23 
 
 
 
 
1 
 
Chapter I 
Introduction 
Since the implementation of the National Communications and Information Technology 
Plan in Saudi Arabia in 2006, there has been a rapid development in e-learning programs in 
Saudi universities (Abdullah et. al, 2006). This rapid development has been due to a number of 
important factors. Al-Asmari and Khan (2014, pg. 4) state, “The potential need for e-learning in 
KSA has resulted from the massive population growth vis-a`-vis the scarcity of faculty members 
in both quantity and quality, and the need to reduce financial waste.” Thus e-learning has 
continued to be recognized as a valuable and valid method of education in Saudi Arabia.  
In an effort to accommodate the growth in the demand for the effective and successful delivery 
of online learning platforms, Saudi universities use the best available learning management 
systems equipped with the latest learning tools, and teachers and program administrators are 
regularly trained in utilizing these technological tools. And as a result of this growth in the 
prominence of online learning and technological tools, it has been noted that online programs 
and the use of computer and internet-based technologies are beginning to replace traditional 
face-to-face teaching at a rapid pace (Algahtani, 2011; Mirza, 2007).  There has also been a 
growing concern that teachers’ technological knowledge and pedagogical skills need to be 
assessed to ensure that they can successfully adapt from traditional face to face approaches to 
teaching online (Al-Shehri, 2010). Teachers in online learning environments need to understand 
the use of technology as facilitative of the delivery of the subject matter (Mishra & Koehler, 
2006). Traditionally, a useful framework used to discuss teachers’ competence in subject matter 
and effective delivery of it was the PCK model proposed by Shulman (1984). However, with the 
growth of the usage of instructional technologies and online learning, there has been a need to 
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develop a new framework which incorporates not only pedagogical skills and knowledge of 
subject matter, but also the technological competence necessary to deliver lessons. The ability of 
online teachers to use technology in a way that facilitates students’ learning depends on how they 
view and utilize the connections among the content, pedagogy and technology. The repertoire of 
knowledge and skills on which they actively draw while teaching and the technological means 
through which they deliver the lesson embodies a newer framework, TPACK, a theoretical 
construct developed by Koehler and Mishra (2006) which amalgamates the concepts of 
technology, pedagogy and content. This dissertation study selects a group of teachers who teach 
in online distance education programs in Saudi Electronic University, Saudi Arabia and 
investigates their online teaching competency within the framework of TPACK.  
In this first chapter of the dissertation, I briefly describe the research issue in light of the 
literature, outline the purpose of the study, articulate the research questions and discuss the 
significance of the study.  
Research Issue 
The 21st century ushered in technologies that afforded hundreds of tools to facilitate 
teaching and learning environments that did not require students to meet with their teachers in a 
traditional brick-and-mortar classroom. It was not long that the Saudi government as well as 
Saudi educationalists started to see e-learning “as an inevitable development in KSA” (Al-
Shaehri, 2010, p. 148). In fact, according to a report of Oxford Business Group (2015), the Saudi 
government has allocated more than 20 billion dollars to the enhancement of the education sector 
in the next five years, which includes further development and training to promote online 
teaching and learning systems. When considered historically, Saudi universities have come a 
long way from their limited use of technology in face-to-face settings to well-equipped e-
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learning systems that offer an alternative to traditional face-to-face education as a solution to the 
problem of limited resources for a growing population of college eligible students (University 
World News, 2009; Al-Asmari and Khan, 2014). The director of the National Centre of E-
learning believes that the e-learning system has been aimed at greater educational progress in the 
country as it “enables students to tailor their education under the guidance of teachers serving as 
mentors" (University World News, 2009). Because of its novelty in Saudi Arabia, several 
researchers have been interested in the perception of online learning in Saudi universities. For 
example, Mirza (2007), Almosa and Almubarak (2005) cited in Algahtani (2011), Al-Rashidi 
(2014) and others have described the ways e-learning was used in some prominent universities 
and how it was seen that e-learning was merely viewed as a substitute to the traditional 
classroom, and an economical alternative in terms of time and effort. However, there needs to be 
a more comprehensive and in-depth investigation about e-learning in Saudi universities, 
particularly with regards to the teachers’ pedagogical practice and technological competence. 
Traditionally in the literature, there has been a lot of discussion about what teachers need 
to know and be able to do in classrooms. The first most concise conceptualization of teachers’ 
knowledge and skills was by Shulman (1984), who emphasized the importance of connecting 
content knowledge and pedagogical knowledge through what he coined the Pedagogical Content 
Knowledge (PCK) framework. However, with the introduction of computer and internet-based 
technologies in teaching the conceptualization of teachers’ knowledge and skills has also evolved 
and given rise to the conceptualization of Technological Pedagogical Content Knowledge or 
TPACK (Mishra & Koehler, 2006). TPACK adds another dimension to teachers’ knowledge and 
skills, which is technology and its connection to both content and pedagogy. TPACK presents a 
view of teachers’ knowledge and skills that emphasizes the teachers’ understanding of 
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technology and how that competency works in tandem with pedagogical skills and content 
knowledge. 
As mentioned above, with the emergence of new instructional technologies, teaching and 
learning in general has changed and has presented different models of learning. Now there are 
several different types of classrooms or learning environments based on the way technologies are 
used. Firstly, there are brick-and-mortar classrooms where computers and the Internet are used 
only as tools while teaching (regular classrooms). Secondly, there are situations where a part of 
the course is taught in a brick-and-mortar classroom and the rest is delivered through the use of 
the internet (blended learning environments). Finally, there are learning situations where all the 
course content is taught through the internet. This situation is termed as online teaching, and it is 
fundamentally dependent on computer and the internet-based technologies. In the first two 
contexts, instructional technology is important for teaching and must be efficiently integrated. 
According to Koehler & Mishra (2009), when teachers understand how to connect their content, 
pedagogical and technological knowledge in a meaningful way, it results in effective teaching 
and greater learning. With regards to online teaching, Carril, Sanmamed and Selles (2013) note 
that researchers have looked at online teachers’ knowledge and skills in two ways.  The first 
view is that online teachers need to have a similar set of skills as the teacher in a regular 
classroom or blended learning environment because in all three learning contexts, a teacher must 
be able to effectively integrate new technological tools into teaching. The second view 
emphasizes that although the required knowledge and skills are similar, the roles teachers have to 
assume in different learning situations are fundamentally different (Bautista, Borges, and Fores, 
2006). TPACK as a framework which discusses the complex connection between content, 
pedagogy and technology in the most comprehensive way, seems to be the most appropriate 
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framework for a discussion of online teachers’ knowledge and skills, and technological 
competence.   
Thus, within the context of the massive growth in the implementation of e-learning 
programs in Saudi Arabia, there needs to be a focus on ascertaining to what degree Saudi 
teachers have developed the online teaching skills necessary, using the TPACK framework, to 
teach effectively. This study examined teachers’ understanding and implementation of the 
TPACK framework who are delivering online courses at a well-known distance education 
university in Saudi Arabia, with an aim to highlight relevant issues regarding teachers’ practices.  
Conceptual Framework of the Study 
 As mentioned above, this study is aimed at investigating the knowledge and skills of a 
group of Saudi online teachers. Therefore, the theoretical framework of the study drew on three 
concepts: online teaching, the knowledge and skills necessary for online teachers, and the 
TPACK framework. These three concepts are defined and their relationship to each other is 
explained in the following paragraphs. 
Online Teaching 
As the name itself suggests, online teaching is technology-enhanced teaching- the 
teaching conducted through the internet and computer technologies, synchronously and/or 
asynchronously. Online teaching/learning is viewed positively for the flexibility of time and 
place and the technological tools that afford collaboration and student-centered approaches to 
teaching. For a very early definition of online learning provided by the Learning Management 
System, Blackboard, a white paper entitled “Educational Benefits of Online Learning” defines 
online teaching as “an approach to teaching and learning that utilizes Internet technologies to 
communicate and collaborate in an educational context. This includes technology that 
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supplements traditional classroom training with web-based components and learning 
environments where the educational process is experienced online” (Blackboard, 1999, p.1). 
Online teaching is conducted in three ways: synchronous, asynchronous and hybrid. 
Synchronous teaching is real-time teaching by using online tools like videoconferencing etc. 
where virtual meetings between teachers and learners may resemble the meetings in brick-and-
mortar classrooms. Asynchronous teaching, on the other hand, is characterized by a flexibility in 
time and supports work relations between learners and their teacher for which they do not have 
to be online at the same time. The third type of online teaching, hybrid, is where a combination 
of synchronous and asynchronous learning can be offered (Hrastinski, 2008; Crawford et. al, 
2014). 
In this study, online teaching is considered as it is defined above- the teaching conducted 
through the internet and computer technologies, synchronously and/or asynchronously. 
Additionally, in the Saudi Arabian context it may also be seen as interchangeable for distance 
learning because in Saudi universities distance learning is now conducted through online 
learning environments that depend completely on the use of computer and Internet-based 
technologies for all instructional activities, either asynchronously (completed independently by a 
student without the need to converge at a particular place or time) or synchronously (done 
according to a set schedule and performed at a particular place or time) or in a hybrid way.  
Knowledge and Skills of Online Teachers (Competence) 
 As mentioned above, online teaching and learning takes place in a virtual environment 
with limited or no face-to-face meetings between the teacher and the learners. Such a learning 
environment offers quite a few challenges as noted by Spector and de la Teja (2001) because the 
students and teachers do not meet in regular physical classrooms and the interaction and 
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communication is mediated through online technologies. Therefore, they suggest that the 
knowledge and skills teachers need to possess are slightly different from those required in 
traditional brick-and-mortar classrooms. As mentioned earlier, online teachers are supposed to be 
able to integrate technology in their teaching (Carril, Sanmamed and Selles, 2013) and because 
discussion boards are used as pedagogical tools in online teaching, an online teacher needs to 
have the skills to communicate and moderate discussions in online classrooms. Garrison (2011) 
has discussed that online teachers are not only supposed to facilitate acquisition of the required 
knowledge but must also be able to engage their students in higher order thinking and 
discussions. The research in this area has clearly established the importance of online teachers’ 
knowledge and skills and therefore, was an important concept in this study of Saudi online 
teachers’ competence. 
The TPACK Framework 
The most comprehensive framework that helps us to best understand what is necessary 
for effective online teaching is TPACK, technological pedagogical content knowledge. TPACK 
examines teachers’ knowledge and skills in terms of the complex connections among the three 
aspects of a teacher’s repertoire, content, pedagogy and technological competence: that is, the 
ability to use technological tools effectively in the classroom. Analyzing the difference between 
online teachers and the brick-and-mortar classroom teachers, online teachers teach exclusively 
through technology which means that the ability to integrate technology in teaching is much 
more critical for being an effective online teacher. Bensen and Ward (2013) believe that 
“effective online teaching and learning requires an understanding of the unique ways in which 
technology interacts with subject matter expertise and pedagogical skills to promote student 
learning” (p. 154). Therefore, TPACK was used to evaluate the connection between online 
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teachers’ knowledge and skills and technological competency and proposes to investigate Saudi 
online teachers’ perceptions of their teaching practices and knowledge of the TPACK 
framework. 
 
Purpose of the Study 
The purpose of this study is to investigate the knowledge and skills (TPACK) of online 
teachers of Saudi Electronic University and understand how they, in their views, successfully 
integrate knowledge of standard teaching pedagogy with technologies in online teaching. The 
study, therefore, attempted to answer the following research questions: 
1. What are the participant online teachers’ perceptions of their knowledge of 
instructional technology in online teaching? 
2. What are the participant online teachers’ perceptions of their pedagogical practices in 
online classrooms?  
3. What types of learning activities and instructional technologies do participant online 
teachers use in their unit plans? 
Such questions were investigated qualitatively and quantitatively (mixed methods research 
design) and the comprehensive set of data should provide valuable insight into how Saudi 
teachers integrate technology in online settings. 
Rationale for the Study 
Over the last ten years e-learning has gained widespread acceptance in Saudi Arabia on 
account of its viability as an option for access to higher education for a larger number of students 
in various parts of the country (Al-Asmari & Khan, 2014). As a result of this recognition, several 
universities and colleges have created online learning programs of study and Saudi Arabia has 
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established a university, Saudi Electronic University, which offers education primarily online 
(synchronously and asynchronously) in conjunction with traditional brick and mortar learning 
environments. As online teaching is a relatively new concept in Saudi Arabia, there is an 
important consideration which must be acknowledged; there needs to be emphasis on ensuring 
that Saudi teachers have the competency to deliver lessons effectively. This competency for 
online teachers in delivering lessons, not just pedagogically and content wise but more 
importantly technologically, needs to be assessed through the TPACK framework.  
There have been a number of Saudi researchers who have already investigated the 
relationship between teachers’ instructional technology competence and the TPACK framework. 
Alzahrani’s (2014) study has evaluated teacher and student perceptions through a survey method 
and investigated if the teachers’ self-assessment of their TPACK and their students’ perceptions 
about their TPACK were similar. This study revealed that teachers rated their TPACK at higher 
than average levels and their students’ perceptions were mostly aligned with the teachers’ ratings 
of themselves. However, this study was completed at a university where they offer both 
traditional classroom approaches to teaching as well as online teaching. To date, there are no 
studies that have been conducted at the tertiary level at a Saudi university that delivers its 
educational programs primarily online.  
Secondly, only survey-based studies about teachers’ TPACK, like Alzahrani (2014), look 
at teachers’ knowledge and skills as they themselves perceive it. Such a study would be limited 
in making connections between teachers’ knowledge base and their actual classroom practice 
where we can analyze their integration of technology with content and pedagogy.  As Koh, Chai 
and Lee (2015) recommend, there is a need to understand how teachers demonstrate that 
connection because that will also help us understand teachers’ professional development needs. 
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Therefore, this study used a multi-pronged approach recommended by Koh, Chai and Lee 
(2015), to see if Saudi teachers’ own assessment of their TPACK was reflected in the way they 
integrate technology in teaching.  
Significance of the Study 
The purpose of this study is to investigate the technological competency in using 
instructional technology of the teachers of Saudi Electronic University to understand the 
connection between their assessment of their own TPACK and their actual integration of 
technology in online classes. So, this study fills a gap in research especially in distance education 
in Saudi Arabia in two ways:  
1. Online teachers’ TPACK has been studied by a few Saudi researchers (e.g. Alshehri, 2012; 
Alzahrani, 2014; Harbi, 2014; Alqurashi, Gokbel & Carbonara, 2017), and except for a few 
studies like Alzahrani’s (2014), most of them are about high school or secondary school 
teachers’ knowledge of technology. Thus, there aren’t many studies about online teachers’ 
TPACK in Saudi universities, especially one that is primarily online.  
2. This study is significant in that it evaluated teachers’ knowledge and skills in an in-depth way 
and made recommendations as to the professional development needs of the teachers in the 
context of a new phenomenon in the field of education.  
Definition of Terms 
 It is important as we navigate throughout the paper that we have a clear understanding of 
the meanings of specific terms and terminology that will be repeated. As such, here is a list of 
common terminology and their definitions: 
1. Online teaching: The mode of teaching conducted through the internet and computer 
technologies, synchronously and/or asynchronously. 
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2. PCK: Pedagogical content knowledge or PCK refers to the overlap between a teacher’s 
knowledge of the subject matter and the pedagogical knowledge that is reflected in their teaching 
practice (Shulman, 1984). 
3. TPACK: Technological pedagogical content knowledge or TPACK is defined as an intricate 
framework that evaluates teachers’ content knowledge, pedagogical knowledge and the 
knowledge of instructional technology (Mishra & Koehler, 2006).  
4. Asynchronous online teaching: It is the mode of online instruction in which online teaching is 
not conducted in person or in real time.  
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Chapter II  
Literature Review 
This dissertation aims to understand how online teachers from Saudi Electronic 
University perceive their knowledge and skills of teaching through online technologies and how 
they utilize different domains of their knowledge (pedagogy and technology) to plan their online 
teaching units. The conceptual framework of this study builds on three important concepts: 
online teaching, the knowledge and skills of effective online teachers and the TPACK 
framework. In the following sections of the chapter, a detailed review of the literature on the 
three domains of the conceptual framework is presented.  
Online Teaching 
As briefly discussed in the introductory chapter of the dissertation, online teaching can be 
characterized as instruction through internet-based technologies that may supplement the 
traditional teaching and learning setting or instruction that serves as the exclusive method of 
delivering course content through instructional technologies (Oliver & Herrington, 2001). 
Traditional approaches to teaching have been around for centuries, and only with the advent of 
major technological inventions (i.e. communicative tools, internet, etc.) has online teaching 
become more prominent. For a working definition of online teaching and to analyze where it 
overlaps with traditional teaching we can look at Anderson (2008), who provides a detailed 
description of online teaching and its important features in the following way: 
Learning and teaching in an online environment are, in many ways, much like teaching and learning in any 
other formal educational context: learners’ needs are assessed; content is negotiated or prescribed; learning 
activities are orchestrated; and learning is assessed. However, the pervasive effect of the online medium 
creates a unique environment for teaching and learning. The most compelling feature of this context is the 
capacity for shifting the time and place of the educational interaction. Next comes the ability to support 
content encapsulated in many formats, including multimedia, video, and text, which gives access to 
learning content that exploits all media attributes. Third, the capacity of the Net to access huge repositories 
of content on every conceivable subject—including content created by the teacher and fellow students—
creates learning and study resources previously available only in the largest research libraries, but now 
accessible in every home and workplace. Finally, the capacity to support human and machine interaction in 
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a variety of formats (text, speech, video, etc.) in both asynchronous and synchronous modalities creates a 
communications-rich learning context (pp. 273-274). 
 
This definition first delineates the similarities between the components of traditional and online 
teaching and learning in that 1) needs are analyzed, 2) content is determined, 3) activities and 
tasks are utilized, and 4) learning outcomes are evaluated. Where the two forms of teaching and 
learning diverge is the accessibility that online learning affords and its ability to “create learning 
and study resources…accessible in every home and workplace.” Online learning is also distinct 
from traditional learning because “the variety of formats (text, speech, video, etc.) in both 
asynchronous and synchronous modalities [create] a communications-rich learning context.” 
Before discussing online teaching and the pedagogies involved, it is appropriate to provide a 
brief synopsis of the evolution of distance education to online learning.  
History of Online Teaching 
The first distance education courses were taught in Great Britain where instructors sent 
the lessons and received students’ assignments by mail. Next came the era when Electronic 
University Network started to teach courses using DOS and Commodore 64 computers and the 
telephone was used for communication between teachers and students. In 1994, the creation of 
the Internet changed the way distance learning would be delivered as CAL Campus started to 
offer the first courses that would be recognized as ‘online’ with real-time instruction and 
interaction over the internet. In 1999, accreditation of Jones International University improved 
the image of online education as a legitimate alternative to traditional, classroom-based college 
instruction. In 2002, MIT began offering lectures and course materials online through its Open 
Course Ware project and since then there has been a steady development in the field. Soon, other 
universities in the US also started to use the internet to share learning materials with their 
students and communicate with them through it. 
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Reiser’s (2001a) review of the history of online teaching is more thorough as he tracks 
the use of early audiovisual technologies for instructional purposes and discusses this 
development with reference to scientific advancements and political history. He particularly 
comments on the theories and models of communication. For example, one by Shannon and 
Weaver (1949) cited in Reiser (2001a), emphasized the ‘process’ of communication in addition 
to the medium or technology used for it. These models and theories were of central importance 
for the practitioners of the audiovisual method of instruction. Rieser (2001a) notes that with the 
establishment of the Commission on Instructional Technology in 1970s the shift in approach had 
started. As Hickey (2014) also mentioned, Rieser (2001a) considers the time from the 1950s to 
the1990s as important in the development of computer-based instructional models, although 
according to him computers did not make a great impact on classroom teaching and learning 
until the late 1990s. 
With the advent of the internet in the late 1990s, an integral part of modern-day online 
learning, learning management systems (LMS), were introduced. Some universities also 
designed and developed their own systems but most of the educational institutions started with 
systems off the market. One well known LMS is Blackboard which provided tools for the 
management of the courses and communication between teachers and students as teachers could 
share learning materials, administer tests, communicate with their students in many ways and 
track their progress. One important digital development that greatly affected the way students 
would learn was the use of Learning Objects (LOs) and Learning Object Repositories (LORs) in 
online education. LOs most frequently and actively used in online education these days are: 
video sharing (e.g. YouTube); podcasting (e.g. iTunes and Audacity); presentation sharing (e.g. 
SlideShare); blogging and microblogging (e.g. WordPress, Twitter); bookmark sharing (e.g. 
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Delicious); online office suites (e.g. Google Docs); Wikis (e.g. PBworks); real-time 
communication (e.g. Skype); and social networking (e.g. Facebook) (AlMeghren & Yassin, 
2013, p. 118). These LOs are used for active communication and online collaboration in online 
education and give students freedom to choose the medium they would like use to communicate 
and collaborate online. Use of these LOs has also made the communication more dynamic as it is 
no more just a linear interaction between a teacher and a student. 
The pedagogical approach in online courses has also changed over the years. Both 
Hickey’s (2014) and Reiser’s (2001) historical reviews highlight that initially the available 
means of communication were used only to convey the course materials and lessons to the 
students and receive their completed assignments. However, following a shift in approach to 
communication and media, the process of communication started to gain importance in 
instructional design. According to Reiser (2001b), as the field of instructional design and 
technology developed, two practices gained central position in the field: “(a) the use of media for 
instructional purposes and (b) the use of systematic instructional design procedures” (p. 57). 
Reiser (2001b) reviewing the growth of the field of instructional design notes that as the 
perspective of ‘learning’ changed from behaviorism to social constructivism, the instructional 
design approach also changed. Reiser (2001b) points out that with the Internet becoming more 
common in the late 1990s, there has been a growing recognition of the reality that “in order to be 
effective, [online] programs cannot simply be on-line replicas of the instruction delivered in 
classrooms; instead such programs must be carefully designed in light of the instructional 
features that can, and cannot, be incorporated into Internet-based courses” (p. 64). Therefore, 
with technological advances in online teaching and learning systems, there has been a 
development in the way teaching in online classes is viewed. 
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Online Pedagogies 
In the editorial of a special issue of Technical Communication Quarterly, Hewitt and 
Powers (2007) emphasize that to successfully achieve their instructional objectives in online 
classrooms, “professional [instructors] cannot rely solely on methods deemed successful in 
conventional, brick-and-mortar situations; rather, they need instructional approaches that address 
distinctive qualities of teaching and learning online” (p. 2). Similarly, for Nicholson (2007), 
online instruction has come to be “characterized by active learner-centered pedagogies” (p. 3) 
and “in higher education settings best practice online teaching emphasizes the development of 
metacognitive skills where the focus is on reflective and collaborative learning” (p. 3). He briefly 
overviews the learning theories that fed into the changing thinking about learning in online 
environments and mentions that the current approach views the online learner as part of a 
learning community where each learner contributes to the construction of knowledge in their 
own individual way. Because the learner has the autonomy to access information in their own 
time and can also choose the learning objects that support their learning, this approach is 
characterized as ‘active learner-centered pedagogy’. Nicholson (2007) also notes that because 
Patrick Suppes’s articulation of a vision for the use of computer-based technologies and Don 
Bitzer’s creation of PLATO, which is considered the ancestor of today’s LMS (such as 
Blackboard), there has also been a shift in the ways technology should be used for teaching. He 
points out that one key change is a focus on a constructivist approach to learning which is clearly 
reflected in the types of tools developed to promote such pedagogies. To illustrate this changing 
focus of educational technologies, Nicholson uses the following table: 
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Table 1: Timeline of the development of distance learning 
Era Focus Educational characteristics 
1975-1985 Programming 
Drill and practice 
Computer-assisted 
learning 
Behaviorist approaches to learning and instruction; 
programming to build tools and solve problems; local 
user-computer interaction 
1983-1990 Computer-based 
training 
Multimedia 
Use of older computer assisted learning (CAL) models 
with interactive multimedia courseware; Passive learner 
model dominant; Constructivist influence begins to 
appear in educational software design and use 
1990-1995 Web-based training Internet-based content delivery; active learner models 
developed; constructivist perspectives common; limited 
end-user interaction 
1995-2005 E-learning Internet-based flexible courseware delivery; increased 
interactivity; online multimedia courseware; distributed 
constructivist and cognitive models common; remote 
user-user interaction 
(Adapted from Ivanova (2010)) 
 
The above table, however, is not comprehensive. The actual first instance of distance 
education can be found more than a century ago where the University of Chicago implemented a 
correspondence school, which was able to utilize and offer full credit for correspondence courses 
using the same standards as traditional courses studied on campus (University of Chicago, 2018). 
The table does indicate a gradual shift toward more interactive and collaborative approaches to 
learning over the years and the recent teaching approaches in online classrooms recommend 
greater interaction between teacher and student as well as among students.  
Online Teachers’ Knowledge and Skills (Competence) 
There is little research available on what online teachers need to know and be able to do. 
Baran, Correia and Thompson (2013) note online teaching did not essentially change the concept 
of instruction because “many factors that influence and shape traditional classrooms were also 
present in online learning environments, such as attitudes, issues related to course design, 
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communication, and interaction” (p. 3). Baran et. al (2013) also observe that teachers with little 
or no prior experience in online instruction are more likely to use traditional teaching methods 
and approaches in their online classrooms. Teaching online is like teaching in an unfamiliar 
environment only with increased instructional challenges by “introducing a new activity into 
existing institutions with established roles” (Natriello, 2005, p. 1890).  
From the perspective of best practices in teaching, Chickering and Gamson’s (1987) 
seven principles of good teaching are one of the most cited guidelines for teachers. According to 
these seven principles, an effective teacher is the one who: 
o encourages student-faculty contact, 
o encourages cooperation among students, 
o encourages active learning, 
o gives prompt feedback, 
o emphasizes time on task, 
o communicates high expectations, and 
o respects diverse talents and ways of learning.  
This traditional concept of best practice is still relevant to both face-to-face and online 
instruction and these principles encompass the roles of a teacher that can be transferred to online 
environments. However, it is believed that “the affordances and limitations of the online 
environment” require teachers to adapt to new roles for creating effective and meaningful 
learning experiences (Baran, Correia & Thompson 2013, p. 32; McShane, 2004). Several 
competencies are considered important for teaching effectively in online classrooms, for 
example, “technology-related competencies (Egan & Akdere, 2005), communication 
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competencies (Williams, 2003), and assessment-related competencies (Aydin, 2005)” (Baran, 
2011, p. 22).  
The knowledge and skills of online teachers are viewed specifically in terms of the 
additional roles they have to play in online classrooms. AlZahrani (2014) states “Keengwe, Kidd, 
and Finnegan (2010) addressed that instructors of online courses should have appropriate skills 
in four categories: pedagogical, social (community building), managerial (organizational, 
procedural, and administrative), and technological functions” (p. 10-11). Online instructors have 
to be the designers of a learning process and they have to support and facilitate learning (Morris, 
Xu, & Finnegan 2005).  This entails much more than just delivering a recorded lecture through 
video-conferencing technology or conducting an online quiz. The demanding role of an online 
instructor requires a strong knowledge base that would enable them to develop appropriate, 
context-specific strategies and representations to make the content accessible for the students. In 
the absence of change in traditional instructional approaches and teaching, the use of advanced 
technological tools loses its significance.  
The literature has revealed gaps between online teachers’ perceptions of their knowledge 
and skills, and their actual teaching practice. Hammond and Manfra (2006) found that online 
teachers who participated in their study planned their lessons in the same way as they would for 
a face-to-face classroom. They also noted that these teachers’ planning and teaching were not 
guided by how a certain technological tool should be used but rather by their pedagogical beliefs. 
A study by Valtonen, Wulff, and Kukkonen (2006), in which they studied teachers’ knowledge 
and skills in terms of TPACK by evaluating their online courses, found that the majority of the 
teachers who designed online courses used teacher-centered approaches. Valtonen et al (2006) 
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concluded that although the technology could easily support a learner-centered approach, 
teachers opted for familiar, traditional, pedagogical solutions.  
Another critical authority on teaching pedagogy is Cuban’s (2013) recent work ‘Inside 
the black box of classroom practice: Change without reform in American education’. Using case 
studies and reviews of historical contexts, Larry Cuban analyzes the question of “change without 
reform” and explores why decades of structural-curricular, technological and administrative- 
changes in schools have resulted in stagnant teaching practices with little improvement in student 
learning. He continuously challenges the assumption inherent in policy that making 
technological changes in schools will likely result in improvement in teaching and learning. 
Thus, it is clear that the mere presence of technology will not improve learning outcomes but 
rather teachers need be knowledgeable of effective teaching practices and need to be trained on 
how to effectively enhance those teaching skills by integrating technology in online 
environments. 
Harris, Mishra and Koehler (2009) outline five approaches to technology integration in 
educational institutions and note that these approaches assume that all teachers irrespective of 
their content areas and the levels they are teaching need the same type of training when 
integrating technology in teaching. They call this a ‘technocentric’ approach and assert that, 
“This approach ignores the variation inherent in different forms of disciplinary knowledge and 
inquiry as well as the varied pedagogical strategies that are most appropriate for teaching this 
content” (p. 394). They further add that:  
Technology integration approaches that do not reflect disciplinary knowledge differences, the 
corresponding processes for developing such knowledge, and the critical role of context ultimately are of 
limited utility and significance, as they ignore the full complexity of the dynamic realities of teaching 
effectively with technology. (p. 395) 
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McCormick & Scrimshaw (2001) note that technology is used more as “efficiency aids 
and extension devices” (p. 31) rather than as tools that can “transform the nature of a subject at 
the most fundamental level” (p. 47). For making online learning worthwhile for students, it is 
important that teachers are thoroughly prepared to teach with technology and TPACK can serve 
as a framework for teaching in online classrooms.  
For more than a decade now, there has been an understanding about a complex 
connection between teaching and the use of instructional technology (Koehler & Mishra, 2009). 
This connection has been described as teachers’ technological pedagogical content knowledge 
(Koehler & Mishra, 2006) and the application of this knowledge has been conceptualized in the 
instructional design framework of TPACK activity-types (Harris & Hofer, 2009). In the 
following paragraphs, TPACK and TPACK activity types are discussed as a framework for 
understanding online teachers’ knowledge and skills. 
Technological Pedagogical Content Knowledge (TPACK) 
The recent development in instructional technologies has necessitated that teachers 
understand the importance of technology not only as facilitative of the delivery of the subject 
matter content but also as a way to transform the representation and presentation of content for 
students’ understanding and learning (Mishra & Koehler, 2006). This framework about the role 
of technology is commonly known as technological pedagogical content knowledge (TPACK) 
and can provide the basis to Saudi teachers’ understanding about how e-learning should be used.  
Shulman’s conception of PCK served as precursor to our current understanding of 
TPACK because it was the predominant model used for articulating effective face to face 
teaching practices. In his seminal article, Shulman (1986) provides a historical overview of 
approaches to teacher education over the last two centuries and points out that in teacher 
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education the focus has either been on content or pedagogy as separate areas. Earlier strong 
content or subject matter knowledge was considered the key to successful teaching. Content 
knowledge refers to a teacher’s recall and accuracy of the subject matter he/she teaches. Later 
on, the instructional method became the focus and the integration of content knowledge with the 
knowledge of pedagogy was completely ignored. Shulman (1986) points out that it is virtually 
impossible to deliver the content of lesson alone, without possessing the necessary pedagogical 
skills. Having a number of different teaching methods at one’s disposal allows a teacher to 1) 
deliver content effectively and 2) accommodate diverse learning needs, which is why Shulman 
developed a three pronged framework for “pedagogical content knowledge”; content knowledge; 
pedagogical knowledge; and the knowledge of the conceptions and strategies to present the 
subject matter to the students. According to Shulman (1986): 
Within the category of pedagogical content knowledge, I include, for the most regularly taught topics in 
one's subject area, the most useful forms of representation of those ideas, the most powerful analogies, 
illustrations, examples, explanations, and demonstrations-in a word, the ways of representing and 
formulating the subject that make it comprehensible to others. Since there are no single most powerful 
forms of representation, the teacher must have at hand a veritable armamentarium of alternative forms of 
representation, some of which derive from research whereas others originate in the wisdom of practice. (p. 
7)     
 
However, with the growth of technological advances seeping into society, there was a 
tremendous need to come up with a framework which also accounted for the effective use of 
instructional technologies in the classroom. According to a detailed literature review of TPACK 
studies (Voogt, Fisser, Pareja, Roblin, Tondeur, and van Braak, 2013), Pierson (2001) was the 
first scholar to discuss integration of technology with Shulman’s concept of PCK. Around the 
same time, Koehler and Mishra (2005) and Mishra and Koehler (2006) presented the conceptual 
framework of TPACK to discuss teachers’ knowledge base. As they discuss in their earlier 
works in 2005 and 2006 cited above, they built on Shulman’s concept of PCK to describe the 
conception of Technological Pedagogical Content Knowledge. However, Voogt et al (2013) note 
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that “While the first two conceptualizations view TPCK as a knowledge domain on its own, 
TP(A)CK represents an integrative view and emphasizes the relationship between the three 
knowledge domains and their intersections” (p. 11).  
According to Harris, Koehler & Mishra (2009) the strength of the interaction between 
teachers’ content, pedagogical and technological knowledge results in effective teaching and 
greater learning. The TPACK framework revolves around three critical fields of teacher 
expertise: his/her content knowledge, pedagogical knowledge and technological knowledge. To 
illustrate the intricate relationship between them all it has been formulated as ‘Pedagogical 
Content Knowledge’, ‘Technological Content Knowledge’ (TCK), ‘Technological Pedagogical 
Knowledge’ (TPK), and ‘Technological Pedagogical Content Knowledge’ (Harris, Koehler, & 
Mishra, 2009). They used the following figure to illustrate the interactions among different 
components of this framework: 
 
Figure 1: Koehler and Mishra’s TPACK model 
  
 
 
 
 
 
 
Content Knowledge (CK) involves subject matter expertise and will vary from context to 
context, subject to subject (i.e. math, science, language, etc.), and from student level to student 
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level. Shulman (1986) maintains that this branch of knowledge is essential: “What are the 
domains and categories of ‘Content Knowledge’ in the heads of teachers?” (p. 6). Such 
knowledge involves “knowledge of concepts, theories, ideas, organizational frameworks, 
knowledge of evidence and proof, as well as established practices and approaches toward 
developing such knowledge” (Koehler & Mishra, 2006, p. 6).  
Pedagogical Knowledge (PK) is concerned with effective teaching methodology to 
deliver the lesson content successfully. PK manages classroom management, educational 
objectives, assessment, aims, students’ learning styles, and instructional planning and is critical 
to helping students acquire and foster a propensity to learning. PK demands that teachers are 
fully aware of the theories that drive teaching and learning in a classroom setting (Koehler & 
Mishra, 2006). 
When teachers focus on integrating pedagogy with content then this becomes a 
pedagogical content focus or PCK, the knowledge of applying appropriate method based on the 
particular content that is intended. Shulman (1986), describes it “as the content knowledge that 
deals with the teaching process, including the ways of representing and formulating the subject 
that make it comprehensible to others’’ (p. 9). 
The transformation happens with the teacher looks for different ways to make the 
required content accessible to students utilizing different methods and accounting for diverse 
learning backgrounds (Koehler & Mishra, 2006). PCK develops an inventory by which teachers 
are enabled to practice different approaches to represent, present and deliver the required content 
in their teaching.  
Added to the foundational concepts of CK, PK and PCK, is the idea of technological 
knowledge (TK). Mishra and Koehler (2006) use the concept of fluency in information 
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technology (FITness) and in an age of increased computer usage and literacy in the classroom, it 
becomes an essential part of the teaching and learning process (Koehler & Mishra, 2006). 
For a teacher, the interaction between her TK and CK is his/her Technological Content 
Knowledge (TCK). This is concerned with how content and technologies are dependent on each 
other, such that particular content dictates what technologies may be used and vice versa. 
“Teachers need to understand which specific technologies are best suited for addressing subject-
matter learning in their domains and how the content dictates or perhaps even changes the 
technology—or vice versa” (Mishra & Koehler, 2006, p. 6).  
Technological Pedagogical Knowledge (TPK) is concerned with the interaction between 
the methods of teaching and the technologies used for facilitating those methods. It includes 
“knowing the pedagogical affordances and constraints of technologies and the disciplinary 
contexts within which they function” (Mishra & Koehler, 2006, p. 6). Mishra and Koehler (2009) 
discussed the notion of Fluency of Information Technology- abbreviated as FITness (National 
Research Council 1999) -to define TK. “FITness requires persons to understand information 
technology, broadly enough to apply it productively at work and their everyday lives, to 
recognize when information technology can assist or impede the achievement of a goal, and to 
continually adapt to changes in information technology” (Koehler & Mishra 2009, p. 64). So, TK 
enables teachers to make important decisions like what tools to choose for which purpose and in 
which context, thus making it imperative that teachers know which tools to utilize for what 
purpose. 
The combination of all the different variables of technology, pedagogy, and content is 
represented by the TPACK framework, a comprehensive framework for effective teaching in the 
21st century classroom. This means that effective teaching requires that teachers have a sound 
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understanding of the complex relationships between technology, content, and pedagogy, and they 
learn to use this understanding to develop appropriate, context-specific strategies and 
representations. Only learning to use a certain learning management system or the tools it affords 
without actually realizing how a certain technological tool may transform the content or may fail 
to facilitate its understanding does not lead to desired learning for students. So, the TPACK 
framework represents the ideal integration between all important fields; “teaching successfully 
with technology requires continually creating, maintaining, and re-establishing a dynamic 
equilibrium among all components” (Harris, Koehler, & Mishra, 2009, p. 67).  
In their article, Mishra and Koehler (2006) also discuss several implications of their 
formulation of TPACK of which two are of particular significance to this discussion of e-
learning in Saudi universities. The first is with regards to the situated nature of learning. They 
assert that ‘context-neutral approach’ to technology use may provide generic solutions to certain 
problems. For example, in case of Saudi higher education the problem of accessibility to a 
growing number of college eligible students is solved by offering online courses. But according 
to Mishra and Koehler (2006), technology use must be based on a deeper consideration of the 
learning needs, subject matter and student background. They argue that a generic use of 
technology, for example use of LMS to deliver live or recorded lecture in Saudi universities, 
while useful, may not allow for the students and teachers to benefit fully from the potential of 
technology for teaching specific subject matter. Moreover, such generic solutions also seem to 
assume “all teachers teach the same way and hence would use technology the same way” (p.16).  
Another important implication discussed by Mishra and Koehler (2006), is that using 
technology properly considering the contextual needs will mean an overemphasis on the “T” 
(technology) in TPACK and without developing pedagogical content knowledge, technological 
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content knowledge, technological pedagogical knowledge or technological pedagogical content 
knowledge might lead to failure in terms of learning. “In other words, merely knowing how to 
use technology is not the same as knowing how to teach with it” (p. 17). Alzahrani’s (2014) 
study examined the TPACK of online instructors at King Abdulaziz University and analyzed the 
relationship between instructors’ TPACK and students’ perception of their instructor’s 
pedagogical and technological skills. Alzahrani (2014) surveyed 46 online instructors and 618 
students in their classes, and the results of the study led to the implication that the instructors 
must receive more extensive training to understand the relationships between content, pedagogy 
and technology so that they can teach effectively in online classes. 
It is very important to note that this study was concerned with examining only the “T” 
and “P” of the TPACK framework; that is the technological and pedagogical aspects of the 
framework (PK, TK, and TPK). The content (“C”) cog of the framework was not investigated as 
it is beyond the scope of the study. While the researcher understands that “content” is an integral 
part of the TPACK framework, the researcher is primarily interested in the relationship between 
“pedagogical and technological knowledge”, PK, TK, and TPK, because of extreme novelty of 
an online teaching university in Saudi Arabia. Studies in Saudi Arabia which incorporate the 
entire TPACK framework will be of tremendous value moving forward. 
TPACK Activity-Types 
One important premise of the theory of TPACK is that teachers must possess discipline 
specific pedagogical knowledge to be able to teach effectively. Similarly, all technologies and 
tools may not be suitable for teaching all kinds of subject matter in different disciplines. Also, a 
teacher must be able to integrate her knowledge of the subject matter, technologies and pedagogy 
according to the contextual needs. As Harris, Mishra and Koehler (2009) put it: 
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Technology integration approaches that do not reflect disciplinary knowledge differences, the 
corresponding processes for developing such knowledge, and the critical role of context ultimately are of 
limited utility and significance, as they ignore the full complexity of the dynamic realities of teaching 
effectively with technology. (p. 395) 
However, teacher educators are usually faced with the question as to how to facilitate the 
development of such a complex knowledge base in teachers. One approach that has been used by 
several teacher educators (e.g. Mishra and Koehler 2006) is a design-based approach in which 
student-teachers are engaged in designing lesson units while learning about technology 
integration. In this process, what greatly helps them is the knowledge of discipline specific 
activity-types that can help them integrate technology with content and pedagogy.  
Harris and Hofer (2009) extended the discussion on TPACK by saying that teachers can 
develop their TPACK by examining classroom activity types in their respective disciplines. 
Activity types are “a set of classroom activities and interactions that have characteristic roles for 
participants, rules, patterns of behavior, and recognizable materials and discursive practices 
related to them” (Harris et al. 2009, p. 404). This means that activity types are discipline specific 
and they are selected based on the learning goals and the content to be learned, and a suitable 
technology is then selected to best build the target knowledge and skills through the activity. 
Harris and Hofer (2009) discuss that using technology in classroom does not necessarily mean 
that technology will be meaningfully integrated into instruction. Most teachers, they observe, 
when they start to plan their technology integrated lessons begin with the selection of a 
technological tool or learning object and then try to connect it to a set of learning objectives. This 
results in a “technocentric” approach to teaching, which focuses on the technology itself rather 
than facilitating the learning process. On the other hand, they assert, technology integration 
should begin with the selection or design of learning activities that are compatible with the 
disciplinary knowledge and support the process of knowledge building in that particular content 
area. The selected activity type must also be suitable to achieve the target learning goals and this 
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should then be followed by the selection of technological tools that are suitable for the selected 
activity type.  
If considered properly, planning of a technology-integrated class is not much different 
from planning a traditional class, since the prime consideration in any case must be the learning 
of the target skills and subject matter. However, when teachers use their TPACK to plan their 
lessons they also make use of their understanding of the use of technology while making 
instructional decisions. Harris, Koehler and Mishra (2009) note that effective instructional 
planning is situated, contextual, activity-based and routinized. Instructional planning situated 
means that an instructor needs to keep in view the classroom’s social environment and 
incorporate in the plan the interactions students will engage in to be able to learn. Contextualized 
planning would mean that the instructor considers the background knowledge, language ability 
and cultural orientation of her students. Similarly, instructors need to select appropriate learning 
activities to help her students achieve particular learning goals. Moreover, the learning activities 
need to be planned according to the established norms of the discipline as well as the routines of 
the classroom. Harris and Hofer (2009) suggest that:  
“[P]lanning a particular learning event can be described as the end result of five basic 
instructional decisions: 
• Choosing learning goals 
• Making practical pedagogical decisions about the nature of the learning 
experience 
• Selecting and sequencing appropriate activity types to combine to form the 
learning experience 
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• Selecting formative and summative assessment strategies that will reveal what 
and how well students are learning 
• Selecting tools and resources that will best help students to benefit from the 
learning experience being planned” (p. 105) 
As Harris and Hofer (2006) recommend, teachers can use learning activity types as a 
planning tool as each activity type captures what is most important about the structure of the 
activity in relation to what students do when they are engaged in it. They identify three main 
activity types for each discipline: 
1. Knowledge Building 
2. Convergent Knowledge Expression 
3. Divergent Knowledge Expression 
Knowledge building activities or tasks are the ones that focus on building subject matter 
knowledge or the process of information gathering in a discipline. For example, in history, 
students can be engaged in reading a text, viewing images, researching (data-based or artifact 
based inquiry), listening to audio or conducting an interview for knowledge building. 
Convergent knowledge expression activities utilize convergent thinking, a process in 
which a teacher facilitates her students to reach the same conclusion coming from one or more 
different approaches. The examples of such activities in history can be answering questions, 
creating a timeline, creating a map or completing charts or tables. 
Divergent knowledge expression activities can be written, visual, or conceptual in nature 
and may be product oriented. Their examples include writing an essay, writing a report, 
generating a historical narrative, crafting a poem, creating a diary, creating an illustrated map, 
creating a picture/mural, drawing a cartoon, developing a knowledge web, generating questions, 
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developing a metaphor, producing an artifact, building a model, creating a newspaper or 
magazine, creating a film or creating a game. 
Harris and Hofer (2009) further note that: 
As helpful as providing taxonomies of learning activities may be, the true power of utilizing activity types 
in designing learning experiences for students is realized when combining individual activities into more 
complex lessons, projects and units. The breadth of a plan for students’ technology-integrated learning is 
reflected in the number of activity types it encompasses. (p. 107) 
 
They emphasize the importance of careful selection and combining of activities based on 
learning goals and target content and suggest the following ways to combine activity-types: 
1. Combining 1 to 2 Activity Types: produces a class time-efficient and structured 
activity, comprised of mostly convergent learning activities 
2. Combining 2 to 3 Activity Types: produces a class time-efficient but longer activity 
that is flexibly structured and can have more divergent activities 
3. Combining 3 to 5 Activity Types: produces a medium-term, somewhat structured but 
both convergent and divergent exploration of content 
4. Combining 5 to 8 Activity Types: produces an experience of variable length that is 
somewhat structured and usually more divergent exploration 
5. Combining 6 to 10 Activity Types: produces a learning experience of rather flexible 
duration, structure, and content and process goals. It is very long and complex, and should be 
used relatively infrequently for classroom. 
Harris, Koehler and Mishra (2009) call attention to the point that this set of activity types 
is not fixed, as not only disciplinary knowledge is evolving but also new technologies are 
continually being developed. So, with time and after being tested again and again new activity-
types will be developed that will support learning in more effective ways. This dynamism is an 
important aspect of TPACK too. 
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Assessing Teachers’ TPACK 
As Cuban (2013) has argued, despite considerable investment in technological tools for 
education, there is little improvement in the way teachers use technology in their teaching and 
that in turn results in little or no noticeable improvement in student learning. The problem, as 
McCormick & Scrimshaw (2001) have also noted, is that technology is “efficiency aids and 
extension devices” (p. 31) rather being able to “transform the nature of a subject at the most 
fundamental level” (p. 47). Harris, Koehler and Mishra (2009) call this a “technocentric” 
approach and assert that, “this approach ignores the variation inherent in different forms of 
disciplinary knowledge and inquiry as well as the varied pedagogical strategies that are most 
appropriate for teaching this content” (p. 394). Harris, Koehler and Mishra (2009) emphasize the 
critical role of teachers’ disciplinary and pedagogical knowledge and their understanding of the 
contextual realities for successful technology integration. Mishra and Koehler’s (2005) 
conceptualization of TPACK foregrounds teachers’ knowledge of their discipline and its 
corresponding pedagogy and considers them the basis of successful technology integration.  
As discussed above, experts believe that learning how to use different technological tools 
effectively in order to support student learning is time consuming. Koehler and Mishra (2008) 
call this problem “wicked” because technology is evolving every day (p. 3). Wicked problems 
are complex, dynamic, and require understanding of several different factors (Rittel & Webber, 
1973) like social setting, curricular goals, teachers’ own background knowledge about 
technology etc. That is why while researchers in the field have worked to understand and explain 
the concept of TPACK, scholars admit that measuring this construct is not easy. TPACK is the 
knowledge base of teachers and assessing PCK requires a detailed understanding of the teaching-
learning strategies that can reveal student understanding and misconceptions, the cognitive bases 
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of those understanding or misunderstandings, and a variety of methods for supporting new 
learning (Hill, Ball, & Schilling, 2008). 
Similarly, assessing TPACK requires focusing on the use of a specific technology in a 
particular context and in support of a clear set of curricular objectives, and how a teacher uses 
his/her PCK while using a technology to teach. There has been consistent effort to develop 
measures of TPACK especially in the field of teacher education. Whereas some scholars have 
done some ground work in the form of case studies to identify examples of teachers with 
TPACK (e.g., Ertmer, 1999; Hughes, 2005), others have tried to refine the framework to define 
its boundaries more clearly so that conceptual analyses can be carried out (Cox, 2008). Using the 
TPACK framework, researchers have developed surveys to administer to pre-service teachers 
(Schmidt, et al., 2009) and distance educators (Archambault & Barnett, 2010), as well as rubrics 
for observing TPACK-based technology integration (Harris, Grandgenett, & Hofer, 2010).  
One challenge when assessing teacher knowledge in survey form is to adequately balance the 
details of the individual teacher’s teaching assignment against the applicability of the survey 
questions to a wide range of respondents. Extensive work has shown the difficulty of accurately 
measuring pedagogical content knowledge (e.g., Hill, Shilling, & Ball, 2004); to do so with the 
added dimension of technology would require very specific survey items. A particular 
technology would need to be identified as well as a specific topic and developmental level. Since 
there is a lack of more objective knowledge measures, self-report surveys on one’s TPACK are 
commonly used. Alzahrani’s (2014) study in which he explores Saudi university teachers’ 
TPACK is an example of a study in a Saudi context.  
Britten and Cassady (2005) note that there is a need to examine teachers’ use of 
technology in the classroom and one useful method could be to assess the lesson plan developed 
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by them. They point out that lesson plans have higher levels of validity as compared to self-
report surveys of TPACK because “lesson plans as an evaluative data set provides a greater level 
of contextual validity in the analyses” (Britten and Cassady, 2005, p.51). Although Britten and 
Cassady (2005) proposed this idea before the emergence of an activity-types framework or 
Substitution, Augmentation, Modification and Redefinition (SAMR) model, their rubric to assess 
technology integration uses an approach similar to these models. This rubric has four levels 
defined as technology not present, non-essential technology component, supportive technology 
component, and essential technology component.  If compared, non-essential technology 
component, supportive technology component, and essential technology component can be seen 
as parallel to substitution, augmentation and modification levels in the SAMR model (Britten & 
Cassidy, 2005).  
Another method of assessing teachers’ knowledge base used by Kramarski and 
Michalsky (2010) was a design approach to evaluate teachers’ TPACK. It is similar to Koehler 
and Mishra’s design-based approach to develop teachers’ TPACK. In this method teachers’ 
knowledge-base and TPACK are assessed by evaluating the materials teachers create for their 
classes, or the lessons they have planned.  
As discussed earlier, in view of the limitation of a self-assess survey-based assessment of 
teachers’ TPACK, Koh, Chai and Lee (2015) suggest that to gain more reliable assessment of 
teachers’ TPACK more than one method should be used. One example of such an approach is 
Wu and Wang’s study (2015) in which they used TPACK surveys with interviews and 
observations of teaching performance to diagnose Taiwanese teachers’ needs for professional 
development. One very useful assessment tool was developed by Koh (2013), rubric that she 
validated and implemented to assess 217 lesson plans with ICT integration developed by 55 
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Singaporean pre-service teachers of Chinese as a second language. This rubric assessed the 
lesson plans on 5 dimensions of use of ICT: active, constructive, authentic, intentional and 
cooperative. The author used TPACK activity types to define and explain the five dimensions of 
the rubric and employed it to identify activity types exemplified in her participants’ lesson plans. 
The author defines these dimensions in the following way: 
“1. Active – For how long did the lesson activity engage students to manipulate 
information about subject matter with ICT tools? The larger percentage of activity 
duration spent by students in using and manipulating ICT tools to learn the subject 
matter, the more it was considered as active. 
2. Constructive – To what extent did the use of ICT tools in the lesson activity engage 
students in divergent expressions of subject matter rather than convergent knowledge 
expressions as defined by Harris et al. (2009) Besides engaging in divergent knowledge 
expressions, to what extent were these eliciting students' personal reflections about the 
content knowledge they were engaging with? Higher levels of the constructive dimension 
were indicated by knowledge expressions that were increasingly divergent and personally 
reflective. 
3. Authentic – To what extent did the use of ICT tools in the lesson activity engage 
students to represent their personal applications of real-world phenomenon related to the 
subject matter being learnt? The more the activity facilitated students to make 
connections between their own experiences and the real-world phenomenon associated 
with the subject matter, the more it was considered as authentic. 
4. Intentional – To what extent did the use of ICT tools in the lesson activity engage 
students to self-diagnose and fix their learning gaps with respect to the subject matter 
being learnt? To what extent were these processes carried out continually throughout the 
lesson activity? The more the activity provided opportunities for students to engage in 
continual self-diagnosis and remediation of learning gaps, the more it was considered as 
intentional. 
5. Cooperative – To what extent did the use of ICT tools for group work during the lesson 
activity comprise of opportunities for divergent, knowledge-building talk about the 
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subject matter either around or through the computer? The more the activity stimulated 
divergent talk, the more it was considered as cooperative.” (Koh, 2013, p. 891) 
  
This rubric makes explicit connection between TPACK activity types and the dimensions 
Active and Constructive. What is particularly noticeable is that unlike TPACK activity types that 
only consider the cognitive dimension of technology integration, this rubric takes into account 
the effect of technology in students’ social development in the other three dimensions. Moreover, 
dimension no 4 (intentional) also incorporates formative view of learning that engages students 
in self-assessment. Furthermore, dimension no 5 (cooperative) combines the cognitive and the 
social aspects of learning. Although Koh (2013) believes that the study was limited as it did not 
cover all the aspects of curriculum while assessing teachers’ lesson plans, it did provide an 
opportunity to explore discipline specific activity types. Koh (2013) suggests that this rubric can 
be further improved for future use. I believe that this rubric can be a useful way for me to assess 
my participants’ TPACK.  
In the light of the above discussion, it can be concluded that there are three types of data 
that can be used to assess teachers’ TPACK: self-report, observed behavior, and teaching 
artifacts (Mishra and Koehler, 2006). For self-report type of data survey, interviews, or other 
generated documents, such as reflective journals can be used. Classroom observation can also be 
employed to understand how teachers use technology to teach. Moreover, evaluation of the 
documents that teachers create, such as course plans and lesson plans in which they integrate 
technology, can also provide some useful information about their knowledge. Koh et al (2015) 
suggest that a multi-pronged approach should be used in TPACK studies.  
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Future Considerations for TPACK 
When Harris et. al (2006) developed the TPACK framework, it was a landmark development in 
the field of education and highlighted the important points of cross sectionality between 
education practices and technology. Since then, TPACK has become a fundamental theory of 
teaching and learning and has become integral to understanding how to teach in an increasingly 
computer literate world. That said, there have been areas of TPACK that have been 
underexplored (i.e. pedagogical reasoning; 21st century skills) and there are areas that are 
constantly being developed (i.e. TPACK assessment validation) (Harris et. al, 2017), but such 
discussions of the future trajectory of TPACK are beyond the scope of the current study.  
Summary of the Chapter 
Online education has become an important mode of instruction and effective teaching in 
online environments depends on technology as a means to facilitate learning. Using internet-
based and other technologies does not in and of itself guarantee learning if we do not understand 
the role of technology in transforming the representation and presentation of subject matter 
knowledge in addition to it being a means for delivery. Only when technology is integrated 
properly will learning objectives be achieved. In Saudi universities, availability of the latest 
technological tools is not an issue due to tremendous amount of government resources allocated 
to education. However, not only is the mere presence and availability of these resources 
important, but equally important is a strong foundation of technological pedagogical content 
knowledge in online instructors. To determine what type of further training teachers need to 
learn to effectively teach with technology, there should first be a detailed assessment of their 
TPACK, so that they can receive appropriate professional development. This will help identify 
the strengths of Saudi teachers’ TPACK knowledge as well as the areas that need improvement. 
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The results of this study were instrumental in gauging how equipped instructors were to 
effectively deliver online lessons and be able to diagnose and prescribe professional development 
improvements where necessary.  
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Chapter III  
Methods 
In the following sections of the chapter, the design of this project is presented with a 
detailed description of the context, sample and the data collection instruments/procedures, data 
analysis procedures, limitations and the ethical considerations to be taken in this study.  
Research design: A Mixed-Methods Approach (Convergent Parallel Design) 
This study is nonexperimental in its approach and adopts a mixed methods design to data 
collection and analysis procedures. As defined by Creswell (2014), “mixed methods research is 
an approach to inquiry involving collecting both quantitative and qualitative data…[whose] core 
assumption…is that the combination of qualitative and quantitative approaches provides a more 
complete understanding of a research problem than either approach alone” (p.33). 
As research can be “experimental” or “nonexperimental” (Creswell, 2014, p. 41), this 
study is nonexperimental as it does not test an underlying hypothesis using different control 
groups. Rather, it is concerned with examining the relation between teachers’ perception of their 
own TPACK and how they implement TPACK in their unit plans. The researcher adopted a 
mixed methods research approach (MMR) because in a study of nonexperimental nature, a 
mixed methods approach can give a more comprehensive picture of the data results by providing 
two sets of data (quantitative and qualitative). Another important reason for adopting an MMR 
approach is that it should further reduce researcher bias as some researchers may lean towards a 
particular research method; an MMR approach precludes preference to a particular research 
method over the other (Moss, 2017). 
Within MMR, there are a number of different strategies a researcher can adopt in order to 
analyze the data collected from the study and there are a number of different intersection points 
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where “mixing” occurs (Creswell, 2014). There may be a mix of quantitative and qualitative 
research strategies 1) at the data collection stage, 2) at the data analysis stage, or 3) at the 
interpretation stage (Creswell, 2014, p. 207). Additionally, there are different models for using 
qualitative and quantitative sets of data in an MMR approach. In an explanatory/exploratory 
sequential model, a researcher uses one particular method of data collection (i.e. quantitative or 
qualitative) to explain the results of the other (explanatory) or form the basis of designing 
quantitative instruments (exploratory) (Creswell, 2014).  In a convergent parallel model (or 
embedded concurrent strategy) each set of data is collected at roughly the same time, with no set 
of data being contingent on the other. The data is analyzed thereafter and results are interpreted. 
This model usually “has a primary method that guides the project and a secondary database that 
provides a supporting role in the procedures…[but] the data reside side by side as two different 
pictures that provide an overall composite assessment of the problem” (Creswell, 2014, p. 214). 
For the purposes of this study, it adopted a concurrent embedded strategy (i.e. 1 set of semi-
structured interview responses (qualitative) in conjunction with 2 sets of quantitative data 
collected from survey and rubric results), and all data collection methods took place at 
approximately the same time.  
Rationale for a Mixed Methods Approach of Concurrent Embedded Design 
 This brief section details the rationale for adopting a concurrent embedded design within 
the mixed method data collection procedures framework. The following table presents a 
simplified version of all the strategies at a researcher’s disposal when deciding to utilize a mixed 
methods approach to data collection. Please note that the “transformative segment” of the design 
framework, which deals mostly with analyzing data within a specific “theoretical perspective”, 
was excluded from the table as it is not remotely concerned with the scope or focus of this study. 
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Table 2: Brief Summary of Mixed Methods Research Designs 
 ORDER OF DATA COLLECTION (QUAN + QUAL) 
SEQUENTIAL 
 
The order of collecting data (quantitative or 
qualitative) is important and one portion of 
the data collection cannot begin until the 
other has been collected and analyzed.  
CONCURRENT 
 
The order of collecting quantitative/qualitative 
data is not important and has no bearing on 
the study. Each data collection procedure 
(quantitative/qualitative) can begin at any 
time. 
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EXPLANATORY 
 
Quantitative data is collected and analyzed 
and before the design of the qualitative 
portion of the study. The results of the 
quantitative study inform the design of the 
qualitative study, and thus the qualitative 
study is contingent on the 1st portion of the 
study. 
 
TRIANGULATION 
 
Three sets of data are collected at the same 
time with no regard to sequence. However, 
both sets of data are compared to each other, 
and in some cases data sets are transformed 
(i.e. “quantifying qualitative data” vs. 
“qualitating quantitative data”).  
EXPLORATORY 
 
Qualitative data is collected and analyzed 
and will inform the design of the 
quantitative portion of the study. The results 
of the qualitative study inform the design of 
the quantitative study, and thus the 
quantitative study is contingent on the 1st 
portion of the study. 
 
EMBEDDED 
 
Three sets of data are collected with no regard 
to sequence. Each set of data is analyzed 
independently of each other at the analysis 
stage. Results of both sets are 
compared/discussed in the discussion section 
of the study. 
 ***Subject data will be reported 
Source: Creswell (2014) 
In reference to Table 2, MMR designs are based primarily on the timing, weighting and 
integration of the two sets of data (quantitative and qualitative) (Creswell, 2014). Timing and 
integration were the main considerations for the rationale in choosing a concurrent embedded 
design. With regards to timing, there are “pragmatic” (Maxcy, 2003) and theoretical reasons for 
pursuing such a design. Pragmatically, the researcher was not afforded the liberty of having 
tremendous time to conduct the study. Due to time constraints, the researcher would not have the 
time to undertake the procedural steps for two phases of the study and thus opted for just one 
phase, which explains the concurrent (and not sequential) approach to the design. Theoretically, 
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there is not one overarching theoretical hypothesis from which the study tests nor are there 
further studies that would be contingent on the initial study’s results. The two quantitative tools 
the researcher utilized were well developed and well scrutinized (with regards to reliability and 
validity) and based on sound theories of TPACK and teaching pedagogy. Thus, the study simply 
investigates Saudi teachers’ performance on these tools and analyze the data thereafter.  
 In terms of the integration of the three data sets, in concurrent design a researcher opts to 
analyze the data by comparing the three sets at the same time he/she collects the data 
(triangulation). This process might also involve transforming the three data sets (“quantitating” 
qualitative data and vice versa) so that the researcher can analyze points of “convergence or 
difference” (Creswell, 2014). The researcher may also opt to simply analyze each set of data 
independently, with one set serving to augment or supplement the results of the other 
(embedded). For the purposes of this study, the researcher initially chose two quantitative tools 
(Schmidt (2008) survey and Koh (2013) rubric) because such tools were already widely used, 
tried and tested in previous studies. Owing to the unique nature of online learning being in its 
early formative stages in Saudi Arabia, the researcher felt that adopting a qualitative tool would 
enhance the study’s quantitative data set and provide a more comprehensive picture of the results 
from a Saudi context. 
 The last factor to consider in a mixed methods research framework is the weighting of the 
methods. As mentioned, in an embedded model, one method will usually predominate as the 
other sits to reinforce that predominant method:  
“a concurrent embedded approach has a primary method that guides the project and a 
secondary database that provides a supporting role in the procedures. Given less priority, the 
secondary method (quantitative or qualitative) is embedded, or nested, within the predominant 
method (qualitative or quantitative)” (Creswell, 2014 p. 214) 
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In this study, the researcher chose two quantitative tools (survey and rubric) and one qualitative 
tool (semi-structured interviews), thus giving preference to quantitative inquiry. This was done 
because such quantitative tools have been used in many other contexts and have been proven and 
rigorously scrutinized for reliability and validity. As such, the researcher chose these tools to 
effectively and competently examine teachers’ perceptions of TPACK and analyze their unit 
plans in a context that has up until now been understudied. The qualitative tool is simply used to 
augment the data collected quantitatively and will serve to confirm “convergence or difference” 
(Creswell, 2014).  
Selection of Saudi Electronic University for This Study 
This study had an instrumental approach in that it attempted to understand how teachers 
of Saudi Electronic University perceive their knowledge and practice of technology integration.  
The Saudi Electronic University is a higher education institution in Riyadh, Saudi Arabia that 
offers both undergraduate and graduate degree programs. It was established by a royal decree in 
2011, and the aim was to provide online learning programs in four major disciplines: financial 
sciences, business administration, computer and informatics and health sciences. The university 
consists of 4 colleges and 15 different departments. Courses are provided in both traditional 
brick and mortar style as well as in online (synchronous and asynchronous) platforms and 
students obtain bachelor’s as well as graduate degrees from a variety of different disciplines (i.e. 
business administration, law, electronic media, etc.). 
According to the information provided on the university’s website, the learning 
infrastructure of the university was built collaboratively with American institutions: University 
of Phoenix, Walden University, Capella University, eCampus Ohio University, and Franklin 
University. It was hoped that once this study was approved by the Duquesne University 
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Institutional Review Board, access to more details about the University would have been 
possible. Some information was made accessible, while other sources were not. Another 
important reason to select this university was its dependence on a primarily online technological 
infrastructure in conjunction with traditional classroom environments to conduct its program 
offerings. Hence, it was a unique study in the context of the Saudi educational system. 
Data Collection Methods 
As multiple sources of data provide a more comprehensive picture (Marvesti, 2004; Patton, 
2002) and corroborative evidence for the data (Denzin & Lincoln, 2003), this study which draws 
on the theory of TPACK to understand how teachers of an online university integrate 
technology, implemented a number of different data collection methods such as: 
 Self-assessment questionnaire 
 Analysis of teachers’ unit plan 
 Semi structured interviews 
The table below outlines each research question, the data collection method for each 
question, and the analytical approach that ensued: 
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Table 3: Data Collection Table 
Research Question Data Collection 
Method 
Data Analyses 
 - Prior to the collection of all data types, the 
agent was tasked with supplying an identifier 
code for each subject, and this unique code 
was applied to every single data type in order 
to link all data results to each particular 
subject. 
What are the participant online teachers’ 
perceptions of their knowledge of 
instructional technology in online 
teaching? 
Schmidt (2009) 
TPACK survey 
Self-assessment scores using a Likert scale 
which ranged from 1 “strongly disagree” to 
5 “strongly agree”. Data is assessed in an 
ordinal framework.  
- Survey results were de-identified and scores 
were inputted in an Excel spreadsheet to be 
uploaded into SPSS. Descriptive quantitative 
analyses were conducted measuring the mean 
value, the standard deviation, and variance and 
determining the internal reliability using 
Cronbach Alpha via SPSS.  
What are the participant online teachers’ 
perceptions of their pedagogical practices 
in online classrooms?  
Semi-structured 
interviews  
Qualitative data collected from interviews. 
Specific questions (n = 6) were asked (see 
table 2). Interviews were recorded and 
transcribed.  
 
- Responses by interviewees are de-identified. 
Responses to interviews were coded and 
thematic content analysis were conducted 
looking for broader thematic consistencies and 
interpreting them thereafter. Coding schemes 
were set in a table, themes were articulated in 
the same table and samples from subjects’ 
responses were listed as examples under their 
corresponding theme. Coding reliability were 
conducted by involving an intercoder. 
What types of learning activities and 
instructional technologies do participant 
online teachers use in their unit plans? 
Unit plan analysis 
using  
Koh’s (2013) rubric to 
assess lesson plans.  
1. Computation of number of activities in 
each category of activity types found in unit 
plans: 
 Knowledge Building (KB) 
 Convergent Knowledge 
Expression (CKE) 
 Divergent Knowledge Expression 
(DKE) 
2. A Likert scale measuring the extent to 
which said activity type fulfills specific 
dimensions (i.e. active, constructive, 
authentic, etc.) was utilized and ranged from 
0 to 4 as in the original study.  
- Unit plan rubric scores from Koh (2013) 
were de-identified and scores were inputted in 
an Excel spreadsheet to be uploaded into 
SPSS. Descriptive quantitative analyses were 
conducted measuring the mean value, the 
standard deviation, and variance and 
determining the internal reliability using 
Cronbach Alpha via SPSS.  
 
-Subsequently, unit plans were also analyzed 
for the number of types of activities contained 
(i.e. KB, CKE, DKE) and relational analyses 
were conducted to gauge relation to the 
strength/relevance of the activity type based on 
TPACK competence. 
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Table 4: Interview Questions Set 
Research Questions Corresponding Set of Interview Questions 
 
1. What are the participant online teachers’ 
perceptions of their knowledge of instructional 
technology in online teaching? 
1a. How would you describe your ability to integrate and 
teach through technology? 
 
1b. Do you think the score you gave yourself on the 
questionnaire is a fair reflection of your technological 
competence? Why do you think so? 
 
 
2. What are the participant online teachers’ 
perceptions of their pedagogical practices in 
online classrooms? 
2a. Sequence these strategies in order of importance when 
designing a particular lesson activity: i) student learning 
outcomes, ii) technological tools, iii) teacher delivery. 
 
2b. When you design your lessons, what do you consider 
first: the subject matter, the learning objectives or the 
technological tools available in the learning environment? 
   
 
3. What types of learning activities and 
instructional technologies do participant online 
teachers use in their unit plans? 
3a. Describe a lesson you taught that you think is a good 
example of technology integration? 
 
3b. Describe a lesson you taught that you consider a poor 
example of technology integration. How could that lesson 
be improved in your opinion? 
 
 
1. Self-assessment questionnaire. The self-assessment questionnaire designed by Schmidt et 
al (2009) was used as an instrument to measure pre-service teachers’ technological pedagogical 
knowledge. Similarly, the same questionnaire was adapted for use with a variety of groups of 
educational professionals including Turkish secondary school teachers (Karadeniz & 
Vatanartıran, 2013), Singapore pre-service teachers (Koh & Divaharan, 2010), middle school 
math teachers (Landry, 2010), American K-12 teachers (Krauskopf & Forssell, 2013) and K-12 
principals (Depew, 2015). Several other instruments are also available for the same purpose. For 
example, Graham et al. (2009) designed an instrument to measure the TPACK of in-service 
science teachers, and Koh, Chai, and Tsai (2014) developed a survey exploring the adaptation of 
the TPACK model to constructivist teaching methods. However, since the instrument created by 
Schmidt et al (2009) has been tested several times and “it provides a fast and reliable instrument 
to measure understanding of each component of the TPACK framework” (Depew, 2015, p. 60), 
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this study also used the Schmidt et al’s (2009) instrument for collecting self-assessment data on 
TPACK of online Saudi teachers.  
The survey consists of 47 items representing each of the seven knowledge domains on which 
TPACK is built on. These “include technology knowledge (TK), content knowledge (CK), 
pedagogical knowledge (PK), pedagogical content knowledge (PCK), technological content 
knowledge (TCK), technological pedagogical knowledge (TPK), and technological pedagogical 
content knowledge (TPACK)” (Wang, 2016, p. 100). These 47 statements on seven knowledge 
domains about technology, content, and pedagogy were assessed with a five-level Likert scale 
ranging from ‘strongly disagree’ to ‘strongly agree’. Schmidt et al. (2009) report that internal 
consistency and reliability were acceptable to excellent with Cronbach alpha scores of .75 to .92 
for the seven TPACK domains. According to Pallant (2011), Cronbach alpha scores are an 
indicator of acceptable reliability at a minimum value of .7. Moreover, a wide range of peer-
reviewed studies cited above have used this instrument or an adapted version of it (Abbitt, 2011) 
which further affirms the validity and reliability of the instrument.  
2. Unit plan analysis. As discussed in the literature review, self-assessment surveys by 
themselves or any other method that uses self-reporting data do not provide sufficient 
information about teachers’ actual understanding of the integration of technology in their 
teaching. Therefore, it has been recommended that lesson plans designed by teachers should 
demonstrate evidence of their performance-based TPACK (Abbitt, 2011). The lesson plan and 
the activities they use to integrate technology in their online classes can be expressions of their 
TPACK and evidence of thinking behind their pedagogical decisions as they employ their 
technological, pedagogical, and content knowledge into subject-specific technology integrated 
lesson plans. Therefore, this study used a lesson plan rubric developed by Koh (2013) to assess 
teachers' TPACK through the design of their lesson activities and lesson plans. This rubric, as 
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Koh (2013) explains, assesses if there is a “pedagogical "fit" among technology, pedagogy, and 
content for specific curriculum goals in these activities” (p. 888). The following table shows the 
rubric that was used in this method of data collection.  
Table 5: Rubric for assessing TPACK for meaningful learning with ICT (Koh, 2013) 
 
 
3. Semi-structured Interviews. The next source of data that was employed in this study was 
interviews in order to get more clarification of the rationale behind their pedagogical choices and 
self-perceptions of their knowledge. Interviews, according to DeMarrais (2004), allow both 
interviewer and interviewee to make shared connections of meanings and is a flexible means of 
collecting information from participants (Cohen, Manion, & Morrison, 2007). It can also help the 
interviewee express his/her recollection of important experiences he/she has lived, reflecting on 
them with great insight (Kvale, 1996) opportunities to express themselves “allow[ing] for richer 
interaction and more personalized responses” (McDonough & McDonough, 2014, p. 184). Kvale 
(1996) adds that it helps the researchers “understand the world from the subject’s point of view, 
to unfold the meaning of peoples’ experiences, [and] to uncover their lived world” (p.1). 
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Therefore, in this study, the interviews were conducted with the participants during the collection 
of the survey data and lesson plan evaluation. Below I present a list of interview questions: 
1. How would you describe your ability to integrate and teach through technology? 
2. Do you think the score you gave yourself on the questionnaire is a fair reflection of your 
technological competence? Why do you think so? 
3. Sequence these strategies in order of importance when designing a particular lesson 
activity: i) student learning outcomes, ii) technological tools, iii) teacher delivery. 
4. When you design your lessons, what do you consider first: the subject matter, the learning 
objectives or the technological tools available in the learning environment?  
5. Describe a lesson you taught that you think is a good example of technology integration?  
6. Describe a lesson you taught that you consider a poor example of technology integration. 
How could that lesson be improved in your opinion? 
As per Table 4 above, these interview prompts were designed to address each research question 
and set out to provide complementary data to the two main quantitative collection tools (Schmidt 
(2008) survey and Koh (2013) rubric). These questions were adapted from similar streams of 
inquiry about instructors’ perceptions of their own knowledge and pedagogical practices found in 
previous studies (Alzahrani, 2014; Schmidt et. al, 2009). The responses provided somewhat 
comprehensive data and information about Saudi teachers and TPACK. Most importantly, as a 
mixed methods design, this qualitative approach provided a “secondary database…[which serves 
as]…a supporting role in the study” (Creswell, 2014, p. 208). The interviewee selection process 
for sampling was based on a convenience sampling approach. After participants completed the 
online survey, they were asked for their willingness to provide responses for the interview 
portion of the study. The first 6 participants who responded affirmatively to the agent’s 
solicitation were selected to provide their answers for the study.  
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Data Collection Procedures 
This section delineates the collection procedures that were implemented for each research tool, 
namely the self-perception survey, the semi-structured interview, and the unit plan analysis. For 
a significant portion of the data collection procedure, the researcher needed to hire an 
independent agent. The primary rationale was that in order to protect the anonymity of the 
subjects, an independent agent was necessary to de-identify the subjects and collect the data. The 
researcher explained in great detail the significance of de-identifying subjects and proceeded to 
instruct the agent to generate a matching code for each subject for each data collection type 
(surveys, interviews and unit plan analyses). Said agent resided in the Kingdom of Saudi Arabia 
and was a bilingual, native speaking Arabic and proficient English speaker.  
To facilitate the timely gathering of data sources, the researcher instructed the agent to 
make all data collection tools available for electronic submission as well as physically. 
Currently, there are 11 branches of the Saudi Electronic University, with Riyadh being the 
central region. Electronic submissions of the data will be solicited by the researcher from all 
branches. However, taking into account cultural factors (i.e. reticence by Saudi Arabian citizens 
in completing online surveys or filling out forms electronically) that may have influenced the 
response rate, the researcher hired an agent to manually distribute and collect data types in the 
event that electronic submissions were grossly lower than expected. This was done to ensure the 
integrity of the data collection procedure. Additionally, the agent was provided with a prewritten 
script prepared by the researcher for the purposes of soliciting the manual collection of data.  
Another important procedural step that was taken to guard for reliability was that the 
researcher translated all data collection types into Arabic (before their administration), by using a 
certified US translation service to confirm the accuracy of the researcher’s Arabic translation. 
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This procedural step of translation was important to allow subjects to be able to express 
themselves freely and accurately, without data value being lost in translation. 
 Survey 
 The survey which was adopted from Schmidt’s (2008) landmark study was available via 
an online survey research tool (i.e. Survey Monkey). After the agent has collected all contact 
information and de-identified the subjects, they were provided with a link to the survey from 
which they needed to complete. Each subject was required to include his/her unique identity 
code, assigned to them initially by the agent, so that the end results of each complete set of data 
could be compiled and linked to a particular subject. Upon collection of survey results, 
quantitative analyses ensued as articulated in Table 2. 
Semi-structured Interviews 
 Interviews were conducted a) online via written response or b) face to face by the agent. 
Written responses to the interview questions were as valuable as face to face interviews and 
important and helpful to cut down the time and space needed for conducting face to face 
interviews. In the event that there was a low turnout of responses, the agent could conduct face to 
face interviews. The agent had access to the biographical data of the subjects for the duration of 
the study. As such, the agent was able to follow up personally with each subject in the event of a 
low turnout, soliciting their additional help in completing their participation in the study. Before 
conducting interviews on site at the Saudi Electronic University and before all electronic consent 
was obtained, the researcher got permission from the Dean of the university, arranged for 
specific timings to conduct the interviews, and designated a specific room at the university for 
the purpose of interviewing the subjects. Interviews were to take approximately 20-30 minutes, 
but the agent was able to obtain written responses to all interview questions by all the 
participants, without the need to conduct physical interviews. He then uploaded these responses 
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on Qualtrics and notified the researcher. Upon final collection of data, the researcher began 
analysis of the data by developing a coding scheme in conjunction with an intercoder, a Saudi 
Ph.D. holder in Teaching English to Foreign Learners, and fluent in English and Arabic. After 
the coding was done, the researcher began thematic content analysis. In order to strengthen the 
reliability of this coding scheme and thematic content analysis scheme, the researcher also 
utilized Atlas.ti software.  
Unit-plan Analysis 
 Subjects, all of whom were assigned identifying codes by the agents, were asked to 
produce random samples of their unit plans. Upon collection of these plans by the agent, and the 
removal of names, the agent sent the unit plans to the researcher electronically and/or physically. 
The researcher received the unit plans with the names removed but with the identifying code 
added and began analysis using Koh’s (2013) rubric. Quantitative analyses ensued as articulated 
in Table 3.  
Data Analysis 
 This section delineates the plan the researcher adopted to analyze the data procured from 
the qualitative and quantitative inquiries. It also details how such data was interpreted as well as 
what the analytical relationship between the various sets of data in a mixed methods design was. 
As mentioned previously, the design of the study follows a concurrent embedded strategy 
(convergent parallel design) which essentially uses two types of data collection methods 
(quantitative and qualitative), analyzes them independently, and subsequently compares the data 
results looking for “confirmation, disconfirmation, cross-validation, or corroboration” (Creswell, 
2014 p. 213). The following table delineates a brief overview each data type, its collection 
method and the corresponding data analysis plan.  
 
  
53 
 
Table 6: Data Analysis Overview 
Data Type Data Collection Method Data Analysis Plan 
Survey  
(Schmidt et. al, 2008) 
Quantitative 
Descriptive Analysis run by SPSS 
(one week after complete collection 
of data)  
Rubric  
(Koh, 2013) 
Quantitative 
Descriptive Analysis run by SPSS 
(one week after complete collection 
of data) 
Semi-structured Interviews 
Qualitative 
Manual Coding and Thematic 
Content Analysis and Digital Coding 
using Atlas.ti (one week after 
complete collection of data) 
 
Quantitative Analysis 
Once the data collection phase was complete, the researcher began inputting the data via 
SPSS and subsequently run basic descriptive analyses of both sets of data (survey and rubric) to 
ascertain the mean and standard deviations with regards to teachers’ self-perceptions of TPACK 
(Schmidt et. al, 2008) as well as the content of their unit plans in relation to the five dimensions 
of meaningful learning in ICT (Koh, 2013). The researcher conducted inferential statistics via 
SPSS primarily to ascertain relational strength, if any, between teachers’ perception survey 
results and the quality of their unit plans as determined by their rubric scores. The idea was to 
investigate if the variable of teachers’ theoretical knowledge of TPACK determined how well 
they implemented the best pedagogical practices and how such knowledge manifests itself in the 
design of unit plans.  
Qualitative Analysis 
For the interview questions, all audio recorded responses were collected from the 
participants, transcribed and subsequently coded. There were two coding phases. The first initial 
phase was conducted by the researcher and an intercoder to ensure reliability of the codes. The 
researcher then analyzed the data using the initial coding scheme developed manually and 
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identified emergent themes in the data results. This was done by identifying codes, “ideas, 
words, or phrases that emerge in the transcripts” and then “organis[ing] these codes into 
groups….called themes” (Choak, 2012, p.101-102). The themes were analyzed in the context of 
how well teachers’ responses measure up to established “best pedagogical practices” for online 
teaching as discussed in the literature review. For the second phase of coding, the audio 
recordings were run via Atlas.ti software which could essentially automate all coding. Once the 
Atlas.ti analysis was complete, the digital results were compared to the manual coding results to 
discuss consistencies, anomalies and irregularities between the two. The reason the researcher 
combined two coding strategies (manual and digital) was that recent research has established that 
while “social scientists continue to rely on traditional human coding methods as the gold 
standard” (Nelson et. al, 2017, p. 3), digital coding can “effectively complement traditional 
human approaches to coding complex and multifaceted concepts in the specialized domain of 
sociology” (ibid., p. 25) but not necessarily replace manual coding altogether.  
Limitations and Delimitations of the Study 
 As mentioned earlier, the purpose of this study is to understand how online teachers from 
Saudi Electronic University perceive their knowledge and skills of teaching through online 
technologies and how they connect different domains of their knowledge (pedagogy and 
technology) to plan their online teaching units.  
 Because this study is focused on understanding the knowledge and skills of a specific 
group of online teachers, the findings of this study may not be generalizable to all Saudi online 
teachers. Secondly, one of the data collection methods is semi-structured interview which is 
intended to be conducted in the language the participants are comfortable with. If they chose to 
talk in English it might have posed a limitation on participants’ ability to share or describe their 
experiences, whereas if they chose Arabic (the first language of most Saudis), the data was 
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filtered through the process of translation. The third, and probably the most important limitation 
of this study was the same as all qualitative studies usually have: the subjectivity of the 
researcher. Researcher bias may affect not only the data that is collected but also how it is 
analyzed. Therefore, the researcher had to use reflective strategies to fight this bias during the 
process of research. 
  Another limitation was participant exclusion criteria for this research. Because we only 
used participants from Saudi Electronic University, selecting participants outside the university 
was outside of the scope of this project and in turn limited the findings. Another factor that 
limited its scope was the theoretical framework of the study. The topic of this study is the 
knowledge and skills of online teachers of a Saudi university from the standpoint of TPACK 
theory and so the findings of the study will be discussed only from the perspective of TPACK 
theory.  
Ethical Considerations 
 Ethical research is critical to the researcher conducting all phases of the research: data 
collection and analysis, interpretation, and dissemination of the findings of the study. After 
receiving the approval from the Institutional Review Board to conduct this study, the researcher 
adopted the following steps: 
• The administration of Saudi Electronic University was approached to seek permission to 
conduct the study with the online teachers.  
• After obtaining the consent of the university administration, all the online teachers were 
invited to participate via email and contacted as per the information collected by the 
agents at the onset of the study. Then a schedule for the participation was proposed 
according to the convenience of those who agreed to participate in the study. 
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• Participants were notified of the aims and objectives of the study and that the study in no 
way poses any type of imminent or long-term harm and that their informed consent was 
be required to continue.  
• Confidentiality and anonymity of the participants was maintained during the research 
process. 
Summary of the Chapter 
 This chapter outlined the plan of data collection and analysis for this dissertation study. It 
investigated online teachers of Saudi Electronic University in Riyadh, Saudi Arabia and aims to 
assess their TPACK using a mixed methods approach. Three methods were used to collect the 
data: self-report survey questionnaire, analysis of teachers’ unit plans and semi-structured 
interviews. The study was conducted within the ethical framework of known research guidelines. 
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Chapter IV  
Results 
In the following sections of the chapter, the research questions are initially revisited, the 
demographic information of the participants is detailed and a comprehensive presentation of the 
descriptive and inferential analyses that were run (via SPSS) as well as the thematic content 
analysis results (via manual coding and Atlas.ti) will be delineated.  
Revisiting the research questions 
This nonexperimental study sought to examine the perception that online teachers at 
Saudi Electronic University had about their own technological integration competency as well as 
pedagogical competency. This was examined using Schmidt et. al’s (2009) landmark survey and 
a set of interview questions designed by the researcher. The manifestation of these online 
teachers’ technological and pedagogical competency was examined using Koh’s (2013) rubric 
which assesses the “meaningfulness” of unit plans based on five essential dimensions (active, 
authentic, constructive, intentional, and cooperative). 
The research questions, corresponding collection tool and analysis procedure are as follows: 
Table 7: Research Questions and Data Collection Tools 
Research Questions Data Type Data Collection 
Method 
Data Analysis Plan 
1. What are the participant online 
teachers’ perceptions of their 
knowledge of instructional 
technology in online teaching? 
 
Survey  
(Schmidt et. al, 2008) 
Quantitative Descriptive/Inferential 
Analyses via SPSS  
2. What are the participant online 
teachers’ perceptions of their 
pedagogical practices in online 
classrooms? 
Semi-structured Interviews 
(Authentic responses will be 
reported) 
 
Qualitative Manual Coding and Thematic 
Content Analysis and Digital 
Coding via Atlas.ti 8.4 
3. What types of learning activities 
and instructional technologies do 
participant online teachers use in 
their unit plans? 
 
Rubric  
(Koh, 2013) 
 
Quantitative 
Descriptive/Inferential 
Analyses via SPSS 
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Research Question #1 
This research question “What are the participant online teachers’ perceptions of their 
knowledge of instructional technology in online teaching?” was examined by distributing a 
survey (which all participants completed online) to subjects after they agreed to consent. After 
surveys were completed, data was transferred to SPSS to begin analyses. 
Demographic Information 
Table 8 provides frequencies for all the survey’s demographic variables. The researcher 
sampled 60 participants who were all varied with regards to gender, age, location, degree earned, 
college, department, and years of experience. The majority of the sample (65%) was male, and 
was fairly evenly distributed among age groups, although only 8.3% of the sample was age 43 or 
above. The majority of the sample had earned a Master’s degree (70%), with only 4 respondents 
(6.7%) having earned only a Bachelor’s degree (BA). It is a requirement to have at least a 
Master’s degree to teach, so the researcher attributes such BA responses to human error filling 
out the survey. While respondents were fairly evenly distributed across the four colleges 
represented, some particular departments within those colleges were underrepresented; no 
respondents taught in the departments of Electronic Media or Arabic for Non-Speakers, and 
3.3% or less of the sample taught in the departments of Finance, E-Commerce, Information 
Science, Basic Studies, and Law. The majority of the sample had between 6 and 15 years of 
teaching experience, with 15% of the sample having 16 or more years of experience, and 25% of 
the sample having five or fewer years of teaching experience. While 55% of the sample reported 
receiving no pre-service technology training, only 31.7% of the sample reported receiving no in-
service technology training. The majority of the sample hailed from the two largest cities, Riyadh 
(n = 24, 40% of sample) and Jeddah (n = 17, 28.3% of sample), and represented 68.3% of total 
responses by region.  
  
59 
 
 
Table 8: Characteristics of the Sample (n=60) 
Variable  n % 
Gender 60  
     Male 39 65.0 
     Female 21 35.0 
Age Range 60  
     23-27 8 13.3 
     28-32 16 26.7 
     33-37 17 28.3 
     38-42 11 18.3 
     43-47 3 5.0 
     48-52 3 5.0 
     53+ 2 3.3 
Degree 60  
     Some college but no degree 0 0.0 
     Associate’s degree 0 0.0 
     Bachelor’s degree 4 6.7 
     Master’s degree 42 70.0 
     Doctorate 14 23.3 
College 60  
     College of Administrative and Financial Services 23 38.3 
     College of Computing and Informatics 15 25.0 
     College of Health Sciences 9 15.0 
     College of Science and Theoretical Studies 13 21.7 
Department 60  
     Department of Business Administration 14 23.3 
     Accountancy 7 11.7 
     Finance 2 3.3 
     E-Commerce 2 3.3 
     Information Science 1 1.7 
     Computer Science 7 11.7 
     Computing Informatics 7 11.7 
     Health Information 4 6.7 
     Public Health 3 5.0 
     Electronic Media 0 0.0 
     Arabic for Non-Speakers 0 0.0 
     Humanities 3 5.0 
     Basic Studies 2 3.3 
     English and Translation 7 11.7 
     Law 1 1.7 
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Table 8: Continued   
Variable  n % 
Years of Teaching Experience 60  
     None 4 6.7 
     1-5 11 18.3 
     6-10 14 23.3 
     11-15 22 36.7 
     16-20 6 10.0 
     21+ 3 5.0 
Pre-service Technology Training 60  
     No 33 55.0 
     Yes 27 45.0 
In-service Technology Training 60  
     No 19 31.7 
     Yes 41 68.3 
Institution Location 60  
     Riyadh 24 40.0 
     Jeddah 17 28.3 
     Dammam 10 16.7 
     Almadinah 3 5.0 
     Alasha 1 1.7 
     AlQassim 3 5.0 
     Abha 0 0.0 
     Aljouf 1 1.7 
     Taif 0 0.0 
     Tabuk 0 0.0 
     Jazan 1 1.7 
  
Survey Results (Teacher’s Self-Perception of TPACK) 
This study investigated the perception of online teachers at Saudi Electronic University to 
ascertain how they felt about their technological and pedagogical competence teaching their 
courses. This was done administering Schmidt et. al’s (2009) survey and was analyzed using a 
Likert scale ranking of “Strongly Agree”, “Agree”, “Neither Agree/Disagree”, “Disagree” and 
“Strongly Disagree”. For the purposes of enumerating the data for SPSS analysis “Strongly 
Agree” was equivalent to 5, whereas “Strongly Disagree” was equivalent to 1. This section 
details the results of the subjects’ participation presenting basic descriptive analyses 
incorporating the mean, median, standard deviation, and range. Table 9 represents the itemized 
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results for Technology Knowledge as well as the overall results for that section of the survey in 
bold. 
Table 9: Technology Knowledge (n=60) 
Variable  n Mean Median SD Range 
Technology Knowledge Scale 60 3.97 4.14 0.84 1.57-5.00 
     Item 1 
 
60 4.48 5.00 0.87 2.00-5.00 
     Item 2 60 4.23 5.00 1.06 1.00-5.00 
     Item 3 60 3.95 4.00 1.16 1.00-5.00 
     Item 4 60 3.68 4.00 1.32 1.00-5.00 
     Item 5 60 3.68 4.00 1.23 1.00-5.00 
     Item 6 60 4.02 4.00 1.11 1.00-5.00 
     Item 7 60 3.75 4.00 1.22 1.00-5.00 
  
 
Based on Table 9, the areas where the online teachers felt strongly about their technological 
competence was for Item 1 “I know how to solve my own technical problems” with a mean of 
4.48 (SD = .87) and Item 2 “I can learn technology easily” with a mean of 4.23 (SD = 1.06). The 
areas that scored the lowest (though still relatively positive perceptions) in this section were Item 
4 “I frequently play around with the technology” and Item 5 “I know a lot of different 
technologies”, whose means were both 3.68, but whose standard deviations were 1.32 and 1.23, 
respectively. 
 Table 10 represents the itemized results for Pedagogical Knowledge as well as the overall 
results for that section of the survey in bold. 
Table 10: Pedagogical Knowledge (n=60) 
Variable  n Mean Median SD Range 
Pedagogical Knowledge Scale 60 3.69 3.86 0.95 1.43-5.00 
     Item 1 
 
60 3.88 
 
4.00 1.22 
    
   1.00-5.00 
     Item 2 60 3.68 4.00 1.27 1.00-5.00 
     Item 3 60 3.72 4.00 1.26 1.00-5.00 
     Item 4 60 3.68 4.00 1.38 1.00-5.00 
     Item 5 60 3.53 4.00 1.35 1.00-5.00 
     Item 6 60 3.72 4.00 1.21 1.00-5.00 
     Item 7 60 3.63 4.00 1.43 1.00-5.00 
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Based on Table 10, teachers did not feel as strongly overall about their pedagogical knowledge 
as they did about their technological knowledge. This is evidenced by the Technology 
Knowledge scale’s overall mean being 3.97 (SD = .84), whereas the Pedagogical Knowledge 
scale’s overall mean was 3.69 (SD = .95). The area where the online teachers felt strongly about 
their pedagogical competence was for Item 1 “I know how to assess student performance in a 
classroom” with a mean of 3.88 (SD = 1.22) The area that scored the lowest (though still 
relatively positive perceptions) in this section was Item 5 “I could use a wide range of teaching 
approaches in a classroom setting” with a mean of 3.53 (SD = 1.35). 
 Table 11 represents the itemized results for Technological Pedagogical Knowledge as 
well as the overall results for that section of the survey in bold. 
Table 11: Technological Pedagogical Knowledge (n=60) 
Variable  n Mean Median SD Range 
Technological Pedagogical Knowledge Scale 60 3.65 3.80 1.01 1.60-5.00 
     Item 1 
 
60 3.77 
 
4.00 1.28 
 
1.00-5.00 
     Item 2 60 3.60 4.00 1.28 1.00-5.00 
     Item 3 60 3.57 4.00 1.28 1.00-5.00 
     Item 4 60 3.70 4.00 1.38 1.00-5.00 
     Item 5 60 3.63 4.00 1.33 1.00-5.00 
  
 
Based on Table 11, teachers did not feel as strongly overall about their technological pedagogical 
knowledge as they did neither about their technological knowledge or pedagogical knowledge. 
This is evidenced by the Technology Knowledge scale’s overall mean being 3.97 (SD = .84) and 
the Pedagogical Knowledge scale’s overall mean being 3.69 (SD = .95), whereas the 
Technological Pedagogical Knowledge scale’s overall mean was 3.65 (SD = 1.01). The area 
where the online teachers felt strongly about their technological pedagogical competence was for 
Item 1 “I can choose technologies that enhance the teaching approaches for a lesson” with a 
mean of 3.77 (SD = 1.28) The area that scored the lowest (though still relatively positive 
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perceptions) in this section was Item 3 “My teacher education program has caused me to think 
more deeply about how technology could influence the teaching approaches I use in the 
classroom” with a mean of 3.57 (SD = 1.28). 
Survey Reliability and Relational Analyses 
As the survey was adopted from Schmidt’s original study, the internal reliability of the 
survey was expected to be high. Analyses confirmed such expectations. Cronbach’s alpha 
coefficients revealed the reliability of each of the three knowledge domain scales was relatively 
high; each Cronbach’s alpha over .80 (Table 12). It’s important to note that strikingly similar 
Cronbach Alpha scores were reported in the original Schmidt et. al (2009) study, which was to 
be expected.  
Table 12: Reliability of Scales (n=60) 
Scale Number of Items Cronbach’s Alpha 
Technology Knowledge 7 .853 
Pedagogical Knowledge 7 .851 
Technological Pedagogical Knowledge 5 .828 
 
With regards to relational analyses for this nonexperimental study, the researcher had to take into 
account many factors when deciding on which relational tests to run for all quantitative data 
results. Primarily, this was a nonexperimental study and thus there was no underlying hypothesis 
that sought to be scrutinized. Additionally, the researcher was not necessarily looking at 
examining specific variables (categorical or continuous) and testing their effects on other 
variables. The researcher was simply collecting snapshots of online teachers’ perceptions of their 
technological and pedagogical competencies and then examining the data results to see if any 
significant relations and/or associations emerged between variables. For categorical variables, 
the researcher was only interested in determining if a relation or association existed between 1) 
years of teaching experience, 2) the receiving of pre-service training and 3) the receiving of in-
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service training on the survey and unit plan scores (both considered continuous variables). The 
most appropriate test the researcher found to examine the relational strength or association 
between years of teaching experience (a categorical ordinal variable) and the continuous 
variables (survey results and Koh rubric scores) was the Spearman’s rho statistical test. The 
results of this can be found in Table 13. 
  
Table 13 provides Spearman’s rho values for relations between years of teaching experience and 
scores on the three knowledge domains. While no correlations reached the level of statistical 
significance at p < .05, there was a marginally statistically significant positive correlation 
between the pedagogical knowledge domain and years of teaching experience. 
 Additionally, the researcher sought to examine statistical significance by comparing the means 
of groups of teachers by the years of teaching and the survey scores. As such, a one-way 
ANOVA test was run. Participants were divided into 4 groups represented by the year of 
teaching range and the means were then compared. The results are found in Table 14.  
Table 14: Relation Between Years of Teaching Experience and Knowledge Domains (n =60) 
 
0-5 Years 
(n=15) 
6-10 Years 
(n=14) 
11-15 Years 
(n=22) 
16+ Years 
(n=9)  
Knowledge 
Domain M SD M SD M SD M SD F 
Technology  4.07 0.74 3.98 0.82 3.91 0.89 3.95 1.00 0.10 
Pedagogical 3.69 0.70 3.67 0.78 3.38 1.08 4.49 0.85 3.25* 
Technological 
Pedagogical 4.05 0.68 3.54 0.97 3.21 1.10 4.24 0.84 3.75* 
†p < .1.  *p < .05.  **p < .01.  ***p < .001. 
 
Table 13: Relation between Years of Experience and Survey Results (n=60) 
Knowledge Domain  
Technology Knowledge -.04 
Pedagogical Knowledge .25† 
Technological Pedagogical Knowledge -.02 
†p < .1.  *p < .05.  **p < .01.  ***p < .001. 
Note =: Spearman’s rho is reported for all correlations 
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There were statistically significant differences on the Pedagogical Knowledge and Technological 
Pedagogical Knowledge scales by the amount of teaching experience respondents reported. 
ANOVA tests revealed a statistically significant difference between respondents with between 
11 and 15 years of experience and respondents reporting 16 or more years of experience on both 
the Pedagogical Knowledge domain and the Technological Pedagogical Knowledge domain; 
individuals with 16 or more years of teaching experience scored higher in these two areas. 
Furthermore, there were marginally significant differences between respondents with zero to five 
years of experience and those with 11 to 15 years of teaching experience on the Technological 
Pedagogical Knowledge domain. Surprisingly, in this domain, respondents with five or fewer 
years of experience displayed higher scores compared with those with 11 to 15 years of 
experience. 
 Linear regression models were also run testing to see the relationship between pre/in-
service training on survey responses for the respective knowledge domains. The models treated 
pre-service training and in-service training as independent variables with survey results being 
treated as dependent variables. Each knowledge domain was tested individually and the results 
can be found in the following tables. Neither pre-service training nor in-service training was 
significantly associated with the Technology Knowledge domain, when controlling for the other. 
Furthermore, the model as a whole was not statistically significant (F [2, 57] = 1.25, p = .29; 
Table 15). Similarly, neither variable was significantly associated with Pedagogical Knowledge, 
although there was a marginally statistically significant relationship between in-service 
technology training and this domain, suggesting that individuals who have received in-service 
training may score lower on the Pedagogical Knowledge scale. However, as with Technology 
Knowledge, this model was, as a whole, statistically insignificant (F [2, 57] = 1.59 p = .17; Table 
16).  
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Table 15: Summary of Linear Regression Analysis Measuring Associations between Receipt of Pre-
service & In-service Technology Training and Scores on the Technology Knowledge Scale 
Variable B SE B β t 
Pre-service Technology Training Received 0.26 0.23 0.16 1.15 
In-service Technology Training Received -0.34 0.25 -0.19 -1.40 
F (2, 57) = 1.25, p = .29 
R square = .042 
†p < .1.  *p < .05.  **p < .01.  ***p < .001. 
 
Table 16: Summary of Linear Regression Analysis Measuring Associations between Receipt of Pre-
service & In-service Technology Training and Scores on the Pedagogical Knowledge Scale 
Variable B SE B β t 
Pre-service Technology Training Received 0.18 0.26 0.10 0.70 
In-service Technology Training Received -0.52 0.28 -0.26 -1.91† 
F (2, 57) = 1.59, p = .17 
R square = .060 
†p < .1.  *p < .05.  **p < .01.  ***p < .001. 
Table 17 outlines the results of the linear regression examining the associations between 
pre-service and in-service technology training and Technological Pedagogical Knowledge. Here, 
the model was statistically significant (F [2, 57] = 3.45, p = .04). However, the R square value 
indicated the model predicted only 10.8% of the variability in Technological Pedagogical 
Knowledge scale scores. In this model, in-service technology training reached the threshold for 
statistical significance; once again, those who reported receiving in-service training scored lower 
on this knowledge domain.  
Table 17: Summary of Linear Regression Analysis Measuring Associations between Receipt of Pre-
service & In-service Technology and Scores on the Technological Pedagogical Knowledge Scale 
Variable B SE B β T 
Pre-service Technology Training Received 0.39 0.27 0.20 1.48 
In-service Technology Training Received -0.72 0.29 -0.34 -2.54* 
F (2, 57) = 3.45, p = .04 
R square = .108 
†p < .1.  *p < .05.  **p < .01.  ***p < .001. 
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Research Question #2 
This research question was “What are the participant online teachers’ perceptions of their 
pedagogical practices in online classrooms?”, and it was examined by conducting an interview. 
A total of 6 participants contributed their responses. Responses were then analyzed by manual 
coding and thematic content analysis followed by digital coding and thematic content analysis by 
way of code report generation. For manual coding, an intercoder helped to strengthen the 
reliability of the codes used by sharing his coding scheme with the researcher. The researcher 
then began to look for emergent themes that stood out from the data. For digital coding, the 
researcher uploaded the interview transcript onto the Atlas.ti coding program. She began coding 
the text, forming code groups, generating a word cloud, and generating code reports for analysis. 
The following details the results of these efforts.  
Manual Coding 
Interviews were conducted online and after entering their unique identity code, 
participants uploaded their responses by typing into the text box for each interview question. All 
responses were collated and put on one Word document to begin analysis. The researcher began 
the process of coding, looking for key words and “ideas, words, or phrases that emerge in the 
transcripts” (Choak, 2012, p. 101). The intercoder also employed the same technique and both 
researcher and intercoder convened to compare codes that each came up with for the same set of 
data. The code sets were strikingly similar and the researcher then compiled a table, which was 
colored coded according to each participant’s response, and listed the coded responses for each 
interview question. The following table, Table 18, represents the plotting of the coding scheme. 
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Table 18: Manual Coding Scheme 
 
 
 
 
 
 
 
 
 
 
After the codes were formed (manual coding yielded n = 39 codes), the researcher began to 
identify commonalities between all the responses and began “organis[ing] these codes into 
groups….called themes” (Choak, 2012, p. 102). The following table, Table 19, represents the 
themes that the researcher was able to glean from reviewing the coding scheme. 
Authentic Responses 
This section delineates sample responses from the participants and discusses how they 
reveal information pertinent to research questions #2: 
Participant RIYS16 stated:  
“That is because the material being studied is mainly to be watched and repeated by the student 
till they memorize it, rather than to study and solve like other sciences.” 
 
This quotation suggests the participant is concerned with how to present the subject matter. He 
felt for this particular activity, a more passive approach to watching the video was more 
appropriate than active engagement, a decision that reflects the utilization of pedagogical 
competence. 
 
  
69 
 
Participant DAMS8 stated: 
“There are no wrong or right answers and so it is important for the students to know how to 
solve the problems on their own, it is important for me to also highlight how to tackle such 
questions to be able to solve them.” 
 
This quotation reveals a deliberate move on the teacher’s part to activate independent and 
autonomous learning approaches to help the students grasp subject matter. 
 
Table 19: Thematic Analysis 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In this phase of the data collection, the researcher sought out more intimate and detailed 
responses about the participants’ perceptions of their technological and pedagogical competence 
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to see if their responses confirm their quantitative results. The results of their interview responses 
showed an overwhelmingly positive response to the use of technology integration in the 
classroom, but ironically some online teachers expressed frustrations or even resistance to the 
utility of technology in education. Table 20 breaks down the overall positive and negative 
themes that emerged with regards to teachers’ perceptions of technological and pedagogical 
practices as well as certain beliefs about the relationship between technology, pedagogy, and 
lesson content. 
Table 20: Thematic Breakdown 
COLLECTIVE THEMES 
Positive Negative 
1. Microsoft Office/computer software critical 
to daily activities 
2. Technology enhances teaching and learning 
3. Enhanced learning with tech improvements 
4. Technology facilitates learning and makes 
the subject matter easier to understand 
5. There is a wide variety of tech tools 
instructors readily choose from 
 
1. No desire to integrate technology in the 
classroom 
2. Technology is deeply impersonal; adverse 
effect on learning* 
3. Technological integration only as good as 
training received 
4. Technology has no merit in the classroom* 
 
Core Beliefs 
1. Learning outcomes take precedence over the use of technological tools when designing a lesson 
activity  
2. Subject matter determines the design of a lesson 
3. Tech tools are least important when designing a lesson 
4. Teacher delivery represents the least important factor in determining class activities 
5. Technology is deeply impersonal; adverse effect on learning* 
6. Technology has no merit in the classroom* 
 
 
Atlas.ti 
Atlas.ti was utilized to help the researcher add an extra layer of reliability to the interview 
data. Qualitative analysis software is not meant to necessarily replace manual coding but rather 
serve as a “complement” to it: “effectively complement[ing] traditional human approaches to 
coding complex and multifaceted concepts in the specialized domain of sociology” (Nelson et. 
al, 2017, p. 3). The interview transcripts were uploaded on to the program and the researcher 
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began the process of coding the text using digital procedures consistent with Atlas.ti (e.g. 
highlighting text and choosing inVivo coding, automated coding, etc.). The researcher then 
grouped the codes into code groups to establish commonalities between codes. It is interesting to 
note that the researcher came up with more codes (digital coding yielded n = 45) the second time 
around and such changes and expansions will be elaborated on in the discussion section. The 
researcher also highlighted important quotes that could be used to make more explicit 
connections when reporting themes. Table 21 represents a screenshot of a sample data coding 
activity for a section of the interview transcript. 
Table 21: Screenshot of Atlas.ti Coding Activity 
 
 
 
 
 
 
 
 
 
 
After coding all the transcripts and selecting important quotations, the researcher began the 
analysis process by generating reports. The first report, Word Cloud generation, provided an 
automated list of all the words recurring often in the text according to frequency. This was a 
preliminary look at which words, excluding those used in the interview prompts, gained 
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importance as the researcher was trying to make sense of the data. Table 22 presents the Word 
Cloud generation and an accompanying table that lists the 10 most frequently occurring words. 
 
Table 22: Word Cloud Generation of Most Frequently Recurring Words 
 
 
 
 
 
 
 
 
The researcher excluded from analysis words that were 1) less than four words and having no 
relevance to the study (i.e. that, how, was, etc.), 2) words that occurred only one time and carried 
no significance for the study. The initial cloud revealed that “tools”, “technological”, “learning”, 
and “students” were among the most often repeated words throughout the transcripts. Less 
frequent but very important was the frequent mention of various computer software such as Prezi 
and Microsoft. Discussions of the significance of these words will take place in Chapter 5 of this 
manuscript.  
 The other report that the researcher generated was the code report, which sought to 
synthesize all the codes and quotations in one central document for analysis. The document itself 
was 12 pages long and as such is not appropriate for inclusion, but a snapshot of the first two 
pages of the report are provided in Table 23.  
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 Table 23: Atlas.ti Code Report Generation Snapshot 
 
 
 
 
 
 
 
 
While the researcher did come up with a few different codes when she went through the 
transcripts a second time through Atlas.ti, she did not find any significant difference with regards 
to newly emerging themes. For example, the researcher was able to code for “competency in 
technology integration” and “demonstration of knowledge of various tech tools” rather than 
simply code favorable responses to the use of technology like “Prezi easy to use” or list the 
numerous technological tools participants utilized such as “Bookwidgets”, “Google”, of 
“EduCreations”. 
Research Question #3 
This research question was “What types of learning activities and instructional 
technologies do participant online teachers use in their unit plans?”, and it was aimed at 
measuring two primary issues: 1) the types of activities (knowledge building, convergent, 
divergent) online teachers used mostly when planning lessons (Harris & Hofer, 2009) and 2) 
assessing lesson plans on strength of their integration of ICT using Koh’s (2013) rubric from her 
important study. The unit plans were collected from the same 60 participants who partook the 
survey segment of the study. After lesson plans were collected and marked with the codes that 
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were initially assigned to each participant by the agent, the researcher developed an Excel 
spreadsheet which calculated the number of knowledge building, convergent, and divergent 
activities per lesson, the amount of time spent on each, and the frequencies of each lesson with 
regards to activity types and time spent per activity (e.g. 2 convergent activities would represent 
a frequency of 50% of a lesson that has 4 activities overall, and 20 minutes allocated to teaching 
those activities out of a 50 minute class would represent a frequency of 40% of the time spent for 
the entire lesson). Such calculations were critical to determining ratings for the active and 
cooperative dimensions of the Koh (2013) rubric analysis, which the researcher will address in 
much greater detail in Chapter 5. The researcher also graded all unit plans according to the rubric 
and entered scores for each rubric dimension (active, cooperative, authentic, constructive, 
intentional) on an Excel spreadsheet. Rubric scores were then transferred to SPSS to begin 
descriptive and inferential analyses. 
Unit Plan Activity Types 
This section details the results of the researcher harvesting each unit plan to obtain the 
number of activities in total, the number of activities based on language skill, the number of 
divergent, convergent, and knowledge activities as well as their frequencies. Table 24 represents 
the total number of activities for all lessons as well as the number and frequencies of activities by 
skill (e.g. reading) and by type (e.g. divergent). 
Table 24: Number and frequency of lesson activities (by skill and activity type) (n=236) 
Variable  N % 
Activity Skill 236  
     Reading 54 22.9 
     Writing 109 46.2 
     Oral (Listening/Speaking) 73 30.9 
Activity Type 236  
     Knowledge Building 153 64.8 
     Convergent Knowledge 65 27.5 
     Divergent Knowledge 18 7.6 
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As evidenced by Table 24, most of the participants’ activities involved writing of some type, 
which represented 46.2% of the total activities, whereas reading activities represented the lowest 
frequency at 30.9%. With regards to activity types, an overwhelming number of activities 
focused on knowledge building represented by a frequency of 64.8%, whereas the least activity 
types included in unit plans was divergent knowledge, represented by a frequency of 7.6%.  
Table 25 represents the average number of activity types per unit plan for all participants. 
Table 25: Average number of activities and types of activities used per unit plan (n=60) 
Variable  n Mean Median SD Range 
Total Number of Activities Per Unit Plan 60 3.93 4.00 0.79 2.00-5.00 
Activity Type      
     Knowledge Building 60 2.55 2.50 0.72 1.00-4.00 
     Convergent Knowledge 60 1.08 1.00 0.38 0.00-2.00 
     Divergent Knowledge 60 0.30 0.00 0.64 0.00-3.00 
  
As evidenced by Table 25, online teachers designed roughly 4 activities during any given lesson 
represented by a mean of 3.93 (SD = .79). Of the activity types used per lesson, most were 
dedicated to knowledge building activities, evidenced by a mean of 2.55 (SD = .72), while the 
least utilized activity types per lesson was divergent knowledge activities, evidenced by a mean 
of .30 (SD = .64). 
Table 26 details the amount of time per lesson, on average, that all activities integrated 
ICT in the lesson, and it also details how much time was spent, on average, per lesson for each 
activity type (i.e. knowledge building, convergent knowledge, and divergent knowledge). 
Table 26: Average Amount of Time Spent Per Lesson on ICT Activities (n=60) 
Variable  n   Mean % 
Average Overall Time Spent/Lesson (min) 60   38.75 77.5 
      
Variable  n Mean Median SD Range 
Average Overall Time by Activity Type (min) 60 38.75 40.00 6.26 25.00-50.00 
     Knowledge Building 60 20.92 20.00 6.71 5.00-40.00 
     Convergent Knowledge 60 14.91 15.00 3.67 5.00-30.00 
     Divergent Knowledge 60 16.79 15.00 7.99 5.00-30.00 
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Each class at the Saudi Electronic University is taught in a 50-minute block. As evidenced by the 
table above, the mean amount of time dedicated per lesson per unit plan was 38.75 minutes (SD 
= 6.26). Of all the different activity types taught in class, most time would be dedicated to 
knowledge building activity types, represented by a mean of 20.92 minutes (SD = 6.71), while 
convergent knowledge activity types represented the least amount of time dedicated per lesson 
with a mean score of 14.91 minutes (SD = 3.67).  
Unit Plan Rubric Scores 
This section details the results and all of the descriptive and inferential analyses for the 
scored rubrics used to analyze participants’ unit plans. Table 25 represents the itemized 
descriptive results. 
Table 27: Unit Plan Analysis Rubric Scores (Koh, 2013) (n=60) 
Variable  n Mean Median SD Range 
Koh ICT Rubric Dimensions      
     Active 60 3.11 3.20 0.51 2.00-4.00 
     Constructive 60 1.28 1.00 0.55 1.00-3.50 
     Authentic 60 1.07 1.00 0.63 0.00-4.00 
     Intentional 60 0.78 1.00 0.45 0.00-2.00 
     Cooperative 60 1.27 1.00 0.51 1.00-3.00 
  
Based on Table 27, the dimension the scored the highest was the active dimension whose mean 
was 3.11 (SD = .51). The lowest scoring dimension was the intentional dimension, whose mean 
was .78 (SD = .45). 
Several bivariate relational tests were run to determine if there was any statistical 
significance between the participants’ rubric scores and their 1) years of experience or 2) pre/in-
service training. The following details the results of those tests. Table 28 details the relational 
strength of rubric scores and years of experience based on one-way ANOVA testing. Participants 
were divided into 4 groups represented by the year of teaching range and the means were then 
compared.  
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Table 28: Scores on the KOH Rubric by Years of Teaching Experience (n=60) 
 
0-5 Years  
(n=15) 
6-10 Years 
(n=14) 
11-15 Years 
(n=22) 
16+ Years 
(n=9)  
KOH 
Dimension M SD M SD M SD M SD F 
Active 3.07 0.56 3.17 0.48 3.05 0.53 3.24 0.42 0.39 
Constructive 1.40 0.51 1.21 0.58 1.25 0.61 1.22 0.44 0.35 
Authentic 1.00 0.00 1.00 0.39 0.98 0.21 1.55 1.51 2.25† 
Intentional 0.87 0.52 0.71 0.47 0.91 0.29 0.44 0.53 2.73† 
Cooperative 1.33 0.49 1.11 0.40 1.20 0.45 1.56 0.73 1.68 
†p < .1.  *p < .05.  **p < .01.  ***p < .001. 
 
No statistically significant differences were found at the p < .05 level. However, marginally 
significant findings (p < .1) were found by years of teaching experience for the authentic and 
intentional dimensions. 
Linear regression models were also run testing to see the correlation between pre/in-service 
training on the participants’ rubric scores. The models treated pre-service training and in-service 
training as independent variables with unit plan rubric score results being treated as dependent 
variables. Each knowledge domain was tested individually and the results can be found in the 
following tables. Table 29 provides the results of the regression examining the Active dimension 
of the KOH rubric. While receipt of pre-service training was marginally statistically significant, 
once again the model as a whole was not significant (F [2, 57] = 1.48, p = .24). Similarly, neither 
pre- or in-service technology training was significantly associated with the Constructive 
dimension of the KOH rubric, nor was the model as a whole significant (F [2, 57] = 0.13, p = 
.88; Table 30).  
Table 29: Summary of Linear Regression Analysis Measuring Associations between Receipt of 
Pre-service & In-service Technology and Scores on the Active Dimension of the KOH Rubric 
Variable B SE B β t 
Pre-service Technology Training Received -0.23 0.14 0.23 -1.70† 
In-service Technology Training Received 0.05 0.15 0.04 0.32 
F (2, 57) = 1.48, p = .24 
R square = .049 
†p < .1.  *p < .05.  **p < .01.  ***p < .001. 
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Table 30: Summary of Linear Regression Analysis Measuring Associations between Receipt of 
Pre-service & In-service Technology and Scores on the Constructive Dimension of the KOH 
Rubric 
Variable B SE B β t 
Pre-service Technology Training Received -0.05 0.15 -0.05 -0.32 
In-service Technology Training Received -0.04 0.16 -0.04 -0.26 
F (2, 57) = 0.13, p = .88 
R square = .004 
†p < .1.  *p < .05.  **p < .01.  ***p < .001. 
 
 
Table 31 displays the results of the linear regression examining associations between pre- 
and in-service technology training and scores on the Authentic dimension of the KOH rubric. 
Here, the model was marginally statistically significant (F [2, 57] = 2.60, p = .08), and receipt of 
in-service training was shown to be negatively associated with scores on this dimension, when 
controlling for receipt of pre-service training.  
Table 31: Summary of Linear Regression Analysis Measuring Associations between Receipt of Pre-
service & In-service Technology and Scores on the Authentic Dimension of the KOH Rubric 
Variable B SE B β t 
Pre-service Technology Training Received 0.14 0.17 0.11 0.83 
In-service Technology Training Received -0.41 0.18 -0.31 -2.28* 
F (2, 57) = 2.60, p = .08 
R square = .084 
†p < .1.  *p < .05.  **p < .01.  ***p < .001. 
As with the Constructive dimension of the rubric, neither pre- or in-service technology 
training were significant variables in the models examining both the Intentional dimension 
(Table 32) and the Cooperative dimension (Table 33). In each case, the model, as a whole, was 
not statistically significant.  
Table 32: Summary of Linear Regression Analysis Measuring Associations between Receipt of Pre-
service & In-service Technology and Scores on the Intentional Dimension of the KOH Rubric 
Variable B SE B β t 
Pre-service Technology Training Received -0.08 0.13 -0.09 -0.66 
In-service Technology Training Received 0.02 0.14 0.02 0.15 
F (2, 57) = 0.22, p = .80 
R square = .008 
†p < .1.  *p < .05.  **p < .01.  ***p < .001. 
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Table 33: Summary of Linear Regression Analysis Measuring Associations between Receipt of Pre-
service & In-service Technology and Scores on the Cooperative Dimension of the KOH Rubric 
Variable B SE B β t 
Pre-service Technology Training Received 0.16 0.14 0.16 1.18 
In-service Technology Training Received -0.24 0.15 -0.23 -1.65 
F (2, 57) = 1.59, p = .21 
R square = .053 
†p < .1.  *p < .05.  **p < .01.  ***p < .001. 
 
Pearson’s r correlational test was used last correlational inquiry to investigate 
associations between scores on the three knowledge domains and KOH rubric scores. The results 
are detailed in Table 34. 
 
There were no significant correlations between scores on the Technology Knowledge domain 
and any of the KOH dimensions. There was, however, a statistically significant negative 
correlation between the Pedagogical Knowledge domain and scores on the constructive 
dimension of the KOH rubric, indicating that as Pedagogical Knowledge increases, constructive 
scores decrease. Similarly, a marginally significant but negative correlation was found between 
Technological Pedagogical Knowledge and the constructive dimension of the rubric. 
 
 
 
Table 34: Correlation between KOH Rubric Scores and Knowledge Domains (n=60) 
 Knowledge Domains 
KOH Dimension Technology Pedagogical Technological Pedagogical 
Active .02 .08 -.05 
Constructive -.03 -.33* -.22† 
Authentic .20 .18 .13 
Intentional .04 -.10 -.09 
Cooperative -.03 -.15 -.12 
Total Score .09 -.10 -.11 
†r > .2.  *r > .3.  **r > .4.  ***r > .5. 
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Summary of the Chapter 
Several sources of data were collected to investigate online teachers’ perceptions of their 
abilities to integrate technology in the classroom as well as to determine their actual application 
of such knowledge when designing their lessons. Numerous categories of demographical data 
were provided and delineated to show the distribution of the participants by gender, age, years of 
teaching experience, college of study, major of study, receiving in-service/pre-service training 
and location. Subsequently the results of the survey were detailed which showed teachers to have 
overall positive views of their technological, pedagogical and technological pedagogical abilities, 
but teachers expressed significantly more positive views of their technological knowledge than 
the other two domains. With regards to interview data, most subjects interviewed viewed the 
integration of technology in the classroom as something very valuable as it enriches the teaching 
and learning experience. There were, however, some expressions of resistance to and/or 
overreliance on technology integration based on 1) technological deficiencies, 2) philosophical 
beliefs about education and the teacher/student dynamic, and 3) the impersonality of technology 
and its negative effect of the learning process. They all also thought that their perceptions of 
themselves were accurate based on numerous factors ranging from prior training to years of 
experience teaching to practical applications. With regards to unit plan analysis, knowledge 
building activities were the most utilized types of activities accounting for most of the activities 
per lesson plan, and activities which utilize technology took a major portion of all the class time. 
A number of relational/correlational analyses were run across the quantitative data sets. 
The following table summarizes the tests that were utilized and the variables that were examined.  
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Table 35: Summary of Relational/Correlational Tests Utilized 
Test Variables Variable Class 
Nature of 
Investigation 
(Relational vs. 
Correlational) 
Spearman’s rho (rank 
order) 
-Years of experience 
(ordinal) 
-Means of survey results 
Ordinal       Continuous Relational 
One-way ANOVA 
(YOE* + Survey 
Results) 
-Means of YOE* groups 
-Knowledge domains 
YOE* – categorical (indep.) 
Results – continuous 
Relational 
One-way ANOVA 
(YOE* + Rubric 
Scores) 
-Means of YOE* groups 
-Dimensions of rubric 
YOE* – categorical (indep.) 
Scores – continuous  
Relational 
Linear Regression 
Models 
(Training + Survey 
Results) 
X/Pre+In-Service 
Training 
Y/Survey Results 
X/Categorical 
Y/Continuous 
Relational 
Linear Regression 
Models 
(Training + Rubric 
Scores) 
X/Pre+In-Service 
Training 
Y/Rubric Scores 
X/Categorical 
Y/Continuous 
Relational 
Pearson’s r Means of survey results 
Means of rubric scores 
Continuous       Continuous Correlational 
*Years of experience 
With regards to the surveys and knowledge domains, there was some significant and 
marginal relation between years of experience and the Pedagogical and Technological 
Pedagogical Knowledge domains of the survey. One way ANOVA tests that examined years of 
experience and knowledge domains found statistical significance for those who had 16+ years of 
experience and higher scores on the TK and TPK sections of the survey. With regards to the 
rubric scores for the unit plans, there was only marginally statistical significance found for 
certain dimensions of the rubric and participants’ years of experience and whether he/she 
received pre/in-service training. There was no statistical significance between survey results and 
rubric scores, except that there was marginally negative correlation between certain dimensions 
of the rubric and the Pedagogical and Technological Pedagogical Knowledge domains.  
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Chapter V  
Discussion, Implications, and Limitations 
In this chapter the results of the study are interpreted for each research question in light of 
the data. Implications are explored and limitations of the study are discussed. Recommendations 
will be made for the Saudi Electronic University and areas of further research inquiry will be 
highlighted.  
Demographical Notes 
Though demographical information played a relatively minor role in the study (as in there 
were not control groups or experiments designed to control for particular variables), there are 
some important remarks to make with regards to frequencies of the data and other information 
that help contextualize the results with regards to Saudi Arabia. 
 In terms of age and years of experience, most of the results were evenly dispersed. In 
terms of gender, most of the participants were male with a frequency of 65%, while females 
stood at 35%. Interpreting the effect of gender on the data is beyond the scope of this study but 
could be a point of further inquiry for a future study. The points of major demographical interest 
are represented in 1) institution location, 2) degree earned and 3) pre/in-service training.  
 The highest frequency of responses for institution location stands at a combined 68.3% 
(see Table 8) for Riyadh and Jeddah. Since a major portion of the participants responded from 
these two locations, the results might be slightly skewed and may not be representative of the 
entire teaching faculty from more obscure, less populated locations. Riyadh and Jeddah are two 
of the largest cities in Saudi Arabia, with Riyadh being its capital. The researcher unfortunately 
was not able to procure a total number of faculty members within Saudi Electronic University 
across all campuses. The highest frequency of responses for degree earned was 70% for 
Master’s Degree holders. Again, perhaps having more responses from participants who had more 
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scientific training at the doctorate level might have affected the types of responses, activity types 
utilized in unit plans and responses on interview questions. Lastly, while pre-service training 
responses were more or less evenly dispersed, in-service training responses reported 
significantly different frequencies with 68.3% saying they received in-service training while 
31.7% remarked that they had not. Issues that emerge later in the study related to teacher 
development will be relinked to this percentage when discussing in-service teacher training 
program efficacy. 
Interpreting Research Question #1 
Research question 1 looked at what online teachers at the Saudi Electronic University 
perceived of their technological (TK), pedagogical (PK), and technological pedagogical (TPK) 
knowledge. For TK according to the data, participants exhibited the most confidence in and 
favorable perception of technological knowledge and this is evidenced by a total mean of 3.97 
(SD = .84). On the Likert scale where “1” is Strongly Disagree and “5” is Strongly Agree, a 
mean of 3.97 suggests that most participants solidly agree that they have competent 
technological knowledge. As will be showcased, many of the survey response results were able 
to be linked coherently with other sources of data, namely the interview responses and their 
thematic content analyses. The areas of the TK scale where they exhibited the most confidence 
was in Item 1 “I know how to solve my own technical problems” with a mean of 4.48 (SD = .87) 
and Item 2 “I can learn technology easily” with a mean of 4.23 (SD = 1.06). This corroborates 
with interview responses in which most participants expressed interest in utilizing technologies 
in the class and were frustrated when technical problems arose that disrupted their lessons (see 
Table 19). Participants also expressed in the interviews a willingness to learn new technologies 
and stay up to date in order to enhance their classroom experiences, thus showing an eagerness to 
learn technology. The areas that scored the lowest (though still relatively positive perceptions) in 
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this section were Item 4 “I frequently play around with the technology” and Item 5 “I know a lot 
of different technologies”, whose means were both 3.68, but whose standard deviations were 
1.32 and 1.23, respectively. Though still relatively positive, the lower response for “knowing 
different technologies” can be further justified by the thematic content analysis (see Table 20) 
which revealed that “Microsoft Office/computer software [were] critical to daily activities”. 
Most respondents did not demonstrate tremendous deviation from the use of Microsoft Office 
programs (i.e. Excel or PowerPoint), Google Classrooms, BookWidget, Prezi, YouTube, or 
iMovie, which suggests perhaps a limited knowledge of different technological tools at their 
disposal. The interview results coupled with their survey responses about limited knowledge of 
different technologies suggest that they may benefit from more training on the utilization of 
different technologies for the classroom.  
 The total means for PK (3.69/ SD = .95) and TPK (3.65/ SD = 1.01) were lower than that 
of TK, which on the surface suggests that the teachers had less confidence in their pedagogical 
knowledge and in their ability to use technology to enhance pedagogical practices than they did 
in their technological knowledge. For PK, the area where the online teachers felt strongly about 
their pedagogical competence was for Item 1 “I know how to assess student performance in a 
classroom” with a mean of 3.88 (SD = 1.22). The ability to gauge student performance based on 
assessing learning outcomes was further evidenced by the interview responses (see Table 19) in 
which 67% of the participants deemed “learning outcomes” the most important factor when 
designing a lesson activity. The area that scored the lowest (though still relatively positive 
perceptions) in this section was Item 5 “I could use a wide range of teaching approaches in a 
classroom setting” with a mean of 3.53 (SD = 1.35). Though this piece of data could not 
corroborate with other data sources for support, when the researcher discusses the predominant 
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activity types for all participant unit plans, the issue of “wide range of teaching approaches” will 
be revisited.  
For TPK, the area where the online teachers felt strongly about their technological 
pedagogical competence was for Item 1 “I can choose technologies that enhance the teaching 
approaches for a lesson” with a mean of 3.77 (SD = 1.28). Interesting to note here is that while 
participants scored the lowest for Item 5 in TK “I know a lot of different technologies”, for TPK 
they felt most confident in applying whatever technological competence they had to enhance 
teaching approaches. This notion of using technology to enhance learning also emerged as a 
central theme in the interview responses of the participants (see Table 19). The area that scored 
the lowest (though still relatively positively perceived) in this section was Item 3 “My teacher 
education program has caused me to think more deeply about how technology could influence 
the teaching approaches I use in the classroom” with a mean of 3.57 (SD = 1.28). The issue of 
teacher education is perhaps the most prominent issue of the entire study and which multiple 
aspects of the study’s results revolve around. This will be revisited in greater detail when 
discussing implications and making suggestions for Saudi Electronic University. Teachers felt 
that their teacher training programs did not sufficiently prepare them to effectively integrate 
technology in the class to enhance teaching approaches and this sentiment was also reflected on a 
small scale in the interviews. Some participants remarked that successful “technology integration 
was only as good as the training received” and another expressed a desire to have more training 
so as to learn how to integrate technology more effectively. 
In terms of relational tests that were run, the researcher decided that the most important 
variables to examine for relation, in a study of nonexperimental design, were years of experience 
and whether the participants received pre and/or in-service training. Examining other variables 
such as age, gender, institution location, degree of study and college/department could be the 
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subject of further inquiry for future studies. Years of experience and pre/in-service training 
represented for the researcher the most important variables to consider when determining the 
success of online teaching in Saudi Arabia because they are important for 1) selection criteria for 
employment and 2) providing critical input for the design of suitable teacher training sessions.  
For years of experience, the researcher conducted a nonparametric Spearman’s rho test 
which examines the correlation of ranks between a categorical and continuous variable. As 
mentioned in the results, while no correlations reached the level of statistical significance at p < 
.05 (see Table 13), there was a marginally statistically significant positive correlation between 
the PK scores and years of teaching experience, where pedagogical knowledge reached .25. This 
may suggest that the more experience online teachers gain in the classroom over the years, the 
more positive his/her perception and confidence becomes in PK. Such a conclusion is further 
supported by the results of the one-way ANOVA tests which were conducted which compared 
the means of the years of teaching experience for each knowledge domain. The scores for PK 
and TPK for 16+ years of teaching experience (see Table 14) were much higher and reached the 
level of statistical significance, which would seem to corroborate the Spearman’s rho result of 
positive increase in pedagogical knowledge scores with increased years of experience. 
The last series of relational tests involved looking at establishing a relationship between 
participants who received (or didn’t receive) pre/in-service training and their survey responses. 
Seeing as “receiving training or not” were considered as nominal dichotomous variables, the 
researcher felt that linear regression models would be the most appropriate tests to run to 
ascertain if there was an association between variables or not. The results showed no statistically 
significant correlation between training (pre or in) on TK or PK (see Tables 15 and 16). There 
was, however, a significantly negative correlation found between in-service training and TPK 
(see Table 17). Here, the model was statistically significant (F [2, 57] = 3.45, p = .04). However, 
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the R square value indicated the model predicted only 10.8% of the variability in TPK scores. 
The idea that in-service training may contribute to low scores on TPK may suggest that the 
training they currently receive is not effective enough to help them integrate technology to 
enhance teaching and such sentiment corroborates with the lowest reported frequency for TPK 
(Item 3), which was examined earlier and stated “My teacher education program has caused me 
to think more deeply about how technology could influence the teaching approaches I use in the 
classroom”. 
With regards to previous literature, the researcher found some interesting consistencies 
and inconsistencies in terms of results and implications. For results, in a comparative study 
between US and Saudi teachers conducted in 2017, Alqurashi, Gokben and Carbonara (2017, p. 
1420) found the Saudi teachers’ PK (Mean 4.17/ SD = .76) to be significantly higher than what 
was found in this study (Mean 3.69/ SD = .95), TK (Mean 3.55/ SD = .92) was the lowest in their 
study, whereas it was the highest domain in this study (Mean 3.97/ SD = .84), and TPK (Mean 
3.75/ SD = 1.05) was fairly consistent with this study’s findings (Mean 3.65/ SD = 1.01). Perhaps 
the differences could be attributed to the sample population in the comparative study coming 
from K-12 environments, whereas this study dealt exclusively with university lecturers. 
Likewise, Bingimlas (2018) in a study of K-12 Saudi teachers found PK (Mean 4.12/ SD = .76) 
to rank the highest, and TK (Mean 3.15/ SD = 1.04) to rank the lowest. The TPK score (Mean 
3.68/ SD = .97) was nearly identical to this study’s findings.  
The implications of this survey are consistent with a few studies that have already been 
conducted here in Saudi Arabia. It is important to revisit the fact that the researcher did not 
examine all domains of the TPACK framework while others studies have. That said, there are 
still important consistencies with regards to the implications. At the K-12 level, Alhalabi (2017) 
mentions in the summary of his work that “information technology infrastructure should be 
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enhanced at school level and dedicated programs specifically designed both 
for…teachers…because…[otherwise] there was no viable way to sustain teachers’ development 
of their technological, pedagogical and content knowledge” (p. 104). Bingimlas (2018) 
recommended “the Saudi Ministry of Education needs to focus on providing both girls’ and 
boys’ schools with educational technologies and teachers with effective technological training” 
(p. 10) as a result of his findings. Similarly, at the university level Zahrani found “there [was] a 
need for professional development for online instructors to improve their online teaching and 
administrators…[in order to] improve their abilities and skills in the online learning 
environment” (p. 98).  While results might have differed between studies in this regional context, 
they all come to the same conclusion which is effective teacher training programs are necessary 
in order to raise and enhance teachers’ TPACK. 
Interpreting Research Question #2 
Research question 2 looked at examining online teachers’ perceptions of their 
pedagogical skills. To investigate this, six interview questions were developed and distributed to 
6 participants utilizing a convenience sampling approach. The responses were coded by the 
researcher and an intercoder and the codes were ultimately organized into broader categories 
where the researcher began thematic content analysis to identify important emerging themes. The 
interview questions are (re)presented as follows: 
1. How would you describe your ability to integrate and teach through technology? 
2. Do you think the score you gave yourself on the questionnaire is a fair reflection of your 
technological competence? Why do you think so? 
3. Sequence these strategies in order of importance when designing a particular lesson 
activity: i) student learning outcomes, ii) technological tools, iii) teacher delivery. 
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4. When you design your lessons, what do you consider first: the subject matter, the learning 
objectives or the technological tools available in the learning environment?  
5. Describe a lesson you taught that you think is a good example of technology integration?  
6. Describe a lesson you taught that you consider a poor example of technology integration. 
How could that lesson be improved in your opinion? 
Two of them, numbers 3 and 4, were designed specifically to answer questions about 
pedagogical practices (i.e. Research Question 2), while interview questions 1, 2, 5, and 6 allowed 
for discussions of pedagogy within the context of technology or technology integration in class 
activities. This section will discuss the results of each question and will include directly relevant 
participant responses where appropriate. 
1. How would you describe your ability to integrate and teach through technology? 
Participants overwhelmingly reported a positive ability to integrate and teach through technology 
(frequency of 83.3% positive rate). Most participants explained how they utilized different 
technological tools and software to enhance the learning process, most notably Microsoft Office 
programs (i.e. Excel, PowerPoint, and Word) as well as Prezi and Google Classroom (see Table 
19). They also emphasized that their ability to integrate technology helped students with certain 
learning techniques like memorization and helped keep the teachers organized with the use of 
learning management systems. In general, the researcher had hoped for richer responses and 
descriptions of their abilities, perhaps pointing out specific features that enhanced their ability to 
integrate and teach through technology (e.g., using more varied tech tools, explaining rationales 
for using some over others, etc.). It is interesting to note that one respondent (code: DAMS2) 
expressed aversion to the whole concept of integrating technology in the classroom citing it as 
deeply impersonal and that it had adverse effects on learning because it removed important 
metalinguistic input (i.e. teacher’s facial expressions) that is also an important part of the 
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learning process. He stated: “I feel like with real life teaching it is not only the words you say but 
rather the facial expressions along with the tone of your voice and I (sic) do not believe can 
convey that same human emotion” (Participant DAMS2). Such a response is surprising for a 
teacher whose full time occupation is to teach online, but perhaps said participant is teaching 
there under compulsory conditions and not voluntarily. 
 
2. Do you think the score you gave yourself on the questionnaire is a fair reflection of your 
technological competence? Why do you think so? 
Mostly all participants said they gave themselves the correct assessment of their technological 
competence when they filled out the surveys. Some attributed the fairness due to taking prior 
teacher training sessions or coursework that qualified them to integrate technology competently. 
Others attributed their accuracy to the real life practical application of technology for business 
related ventures. Participant RIYS16 responded: “Since I use these tools to enhance a business it 
makes me well aware of what different ways each tool can be used.” While most responses were 
overall positive, there were a few negative comments. One participant remarked that while his 
self-assessment was accurate, his overall performance in class would be enhanced with more 
training. The same participant that expressed a resistance to technology integration in interview 
question 1 repeated his sentiment for this question and added that he saw no inherent merit in 
technology in education. It can be safely assumed that said participant probably scored all TK, 
PK, and TPK at the lower spectrum. 
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3. Sequence these strategies in order of importance when designing a particular lesson 
activity: i) student learning outcomes, ii) technological tools, iii) teacher delivery. 
This question sought to ascertain what precedence online teachers at Saudi Electronic University 
give with regards to tech tools, teacher delivery and learning outcomes. 4 out of 6 participants 
(frequency of 67%) chose student learning outcomes as the driving force behind lesson activity 
design. Participant DAMS2 responded: “The students learning outcomes is the most important 
thing to aim for, and to reach that an instructor would need to have the appropriate delivery and 
techniques to reach the students”. This is refreshing in that it doesn’t suggest the teachers overly 
rely on technology to guide their lesson planning. Such an approach that focuses solely on 
technology speaks to the “technocentricity” that Harris, Mishra and Koehler (2009) and Harris 
and Hofer (2009) were alluding to, which they considered detrimental to the learning process. It 
also is consistent with Harris and Hofer’s (2009, p.105) listing of “choosing learning goals” as an 
integral part of any lesson planning process.  
 
4. When you design your lessons, what do you consider first: the subject matter, the 
learning objectives or the technological tools available in the learning environment?  
When designing entire lessons, half of the respondents considered subject matter as the primary 
focus (frequency = 50%), followed by learning objectives (frequency = 33%), and lastly tech 
tools (frequency = 17%). Participant QASS1 responded: “The first thing that i(sic) consider is 
the subject matter as it is vital for the student to know it and be able to memorize it, then the 
technological tool”. It is interesting to note that at the activity level (Question 3), learning 
outcomes took precedence for when designing activities, while for lesson design (Question 4), 
subject matter takes precedence and learning objectives was secondary. In both cases, tech tools 
were accorded the least importance which could mean several things. Teachers may not be as 
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confident or comfortable using technology and thus it is the last consideration. They could have 
teacher training or teaching experiences which teaches them that there are other important factors 
that must be considered first before integrating technology. In any case, all responses to both 
Questions 3 and 4 suggest that this small sample of participants is not “technocentric”. More 
extensive interview data would lead us to a more solid conclusion. 
 
5. Describe a lesson you taught that you think is a good example of technology integration?  
For this question, respondents reported multiple instances in which technology was used to 
enhance the learning process and enrich the learning environment. Such a finding is consistent 
with other studies in Saudi Arabia (Alhababi, 2017) in which teachers viewed technology 
integration favorably and as an important part of students developing their creative problem-
solving skills. The thematic content analysis (see Table 19) revealed that most teachers saw good 
examples of the integration that 1) made content more digestible/ easier to understand, 2) 
provided real life illustrations, 3) broke complicated components into smaller segments, 4) 
facilitated text analysis and 5) provided clear spatial representation of complex concepts. 
Participant JEDS12 responded: “I was teaching international public law to students who may or 
may have not travelled before and seen the rest of the world. I used google (sic) classroom to 
attach youtube(sic) videos of other countries court rooms as well as presentations demonstrating 
the material for that subject.” The teacher was able to actualize abstract legal concepts with real 
life, tangible videos. 
 
6. Describe a lesson you taught that you consider a poor example of technology integration. 
The two emerging themes the researcher was able to gather from responses to this question was 
that 1) technology, while beneficial in many ways, could potentially lead to confusion thereby 
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disrupting the learning process and 2) there were inherent drawbacks in using technology that 
teachers must be aware of. Thematic content analysis (see Table 19) reported a number of 
respondents commenting on tech tools leading to confusion for students either because of the 
organization of the information or the user-friendliness of the tech tool was low. There are also a 
number of inherent drawbacks in using technology such as being internet dependent, having 
limited features depending on the software, and low-quality devices that render technology 
integration useless (e.g., a poor stylus which makes it difficult to write on an iPad). Participant 
RIYS5 responded: “When i(sic) was first using educreations(sic) and writing on top of the iPad 
screen with a cheap tablet pen it was not as pressure sensitive and hence the one writing on the 
screen was big and unable to be read. I had many students emailing me with screenshots asking 
me what this word is or what is this word….” It is important to note that the researcher cannot 
definitively decide based on these responses alone if the problems that occurred were due to 
deficiencies in the technologies used or due to the level of teachers’ competence in using such 
technologies. 
 
Miscellaneous Notes for Research Question #2 
 It is important for the researcher to note here that during the interviews there is almost no 
mention of the importance of integrating different activity types that help promote various 
learning environments (Harris & Hofer, 2009). This is a significant recurring concept that is 
absent from much of the data results: namely that there is no discussion of varied teaching 
approaches that result in different learning outcomes. Another important note was that in 
utilizing digital coding via Atlas.ti, the researcher experienced two significant differences from 
the manual coding: the generation of more codes and the ability to automate coding throughout 
the text. The generation of more codes led to a richer and deeper understanding of text analysis 
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as there were keywords the researcher missed the first time around. The ability to automate codes 
allowed for the researcher to quantify the number of codes repeated throughout the text and 
generate a word cloud to ascertain if there was any significant findings (based on sheer numbers 
of words) that emerged. It turns out that the word cloud was not very meaningful nor was the 
reported frequency of words and this could be attributed to the lack of richness or extensiveness 
in the text responses to begin with. More detailed responses might have yielded more data from 
which such software operations would have proven more meaningful. 
 
Interpreting Research Question #3 
Research question 3 looked at examining teachers’ manifestations of their technological 
and pedagogical knowledge through the creation of their unit plans, snapshots of the activities 
planned for a single lesson. The researcher created a template for unit plans which included the 
type of activity, the tech tools used for the activity and the amount of time spent on each activity. 
The researcher then collected all unit plans and began analyzing them for two primary purposes: 
1) to ascertain how many different types of activities were integrated in each lesson based on 
Harris and Hofer’s (2009) comprehensive list of convergent, divergent and knowledge building 
activity types and 2) to score each unit plan using Koh’s rubric to determine how “meaningful” 
lessons were based on five critical dimensions: active, authentic, intentional, constructive, and 
cooperative. 
The researcher first examined each unit plan breaking down the number of activities for 
each, what category they fell under and how much time was spent on each. She then compiled a 
total number for each to get an overall understanding of how teachers at the Saudi Electronic 
University designed lessons. What was found was that there was a total of 236 ICT activities (see 
Table 24) utilized for 60 participants which is very consistent with Koh’s (2013) finding of 217 
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ICT activities for 55 participants in Singapore. Of the 236 activities, 153 (a frequency of 64.8%) 
were dedicated to knowledge building, while only 65 activities were dedicated to convergent 
knowledge (a frequency of 27.5%) and only 18 activities were dedicated to divergent knowledge 
(a frequency of 7.5%). Data revealed that there is an overwhelming reliance on knowledge 
building activity types and such a finding is not consistent with Harris and Hofer’s (2009) 
advocacy that the combination of activity types should include mostly convergent and/or 
divergent activities with less emphasis placed on knowledge building (KB) types. Such 
overreliance on KB activity types suggests that the training teachers receive 1) focuses 
exclusively on the importance of knowledge building in online instruction, 2) neglects to 
highlight the importance of incorporating more convergent/divergent activities, and/or 3) reflects 
a specific cultural approach to knowledge that we will investigate further shortly. Such 
observations by the researcher will be revisited when she makes recommendations for teacher 
training programs later on.  
With regards to time spent per lesson on ICT activities, data revealed that as a whole 
teachers spent on average 38.75 minutes (SD = 6.26) per 50 minute lesson (see Table 26) which 
accounted for 77.5% of total lesson time. This directly contributed to very high scores on the 
active dimension of the rubric which determines “activeness” as a measure of how much time is 
dedicated per lesson to ICT integration.  
After analyzing the unit plans for activity types, the researcher scored each unit plan 
based on five dimensions outlined in Koh’s (2013) study. It is important to revisit the descriptors 
for each dimension here: 
“1. Active – For how long did the lesson activity engage students to manipulate 
information about subject matter with ICT tools? The larger percentage of activity 
duration spent by students in using and manipulating ICT tools to learn the subject 
matter, the more it was considered as active. 
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2. Constructive – To what extent did the use of ICT tools in the lesson activity engage 
students in divergent expressions of subject matter rather than convergent knowledge 
expressions as defined by Harris et al. (2009) Besides engaging in divergent knowledge 
expressions, to what extent were these eliciting students' personal reflections about the 
content knowledge they were engaging with? Higher levels of the constructive dimension 
were indicated by knowledge expressions that were increasingly divergent and personally 
reflective. 
3. Authentic – To what extent did the use of ICT tools in the lesson activity engage 
students to represent their personal applications of real-world phenomenon related to the 
subject matter being learnt? The more the activity facilitated students to make 
connections between their own experiences and the real-world phenomenon associated 
with the subject matter, the more it was considered as authentic. 
4. Intentional – To what extent did the use of ICT tools in the lesson activity engage 
students to self-diagnose and fix their learning gaps with respect to the subject matter 
being learnt? To what extent were these processes carried out continually throughout the 
lesson activity? The more the activity provided opportunities for students to engage in 
continual self-diagnosis and remediation of learning gaps, the more it was considered as 
intentional. 
5. Cooperative – To what extent did the use of ICT tools for group work during the lesson 
activity comprise of opportunities for divergent, knowledge-building talk about the 
subject matter either around or through the computer? The more the activity stimulated 
divergent talk, the more it was considered as cooperative.” (Koh, 2013, p. 891) 
 
The scores on the unit plans (see Table 27) revealed that the active dimension scored the 
highest with a mean of 3.11 (SD = .51) on a scale of 4. As stated above, this was due to the very 
high frequency of ICT integration per lesson per teacher. While teachers chose to focus mostly 
on KB activity types at the expense of DK or CK activity types, there was an overall inclination 
to integrate ICT in lessons regardless and this suggests that pre or in-service training focuses 
heavily on integrating technology in the classroom. The lowest scoring dimension was the 
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intentional dimension which only scored .78 (SD = .45) on a scale of 4. The researcher attributes 
this to there simply not being enough time dedicated to helping students develop higher order 
thinking skills such as DK and CK because the majority of the lesson focused on KB. 
Historically, this makes perfect sense as it is well established that Arabs, in particular Gulf 
Arabs, have had a long history of rote memorization and knowledge regurgitation as opposed to 
focusing on thinking critically or analytically (Rugh, 2002; Abukhattala, 2013). Thus exclusive 
focus on building knowledge bases as opposed to other important activities suggests either 
teacher training focuses exclusively on KB, there’s a heavy cultural influence that predisposes 
teachers in Saudi to utilize KB activities mostly or a combination of both. 
A number of relational tests were run to determine if there was any association between 
years of experience and rubric scores (by dimension) using one-way ANOVA tests, between pre-
/in-service training on the rubric scores (via linear regression) as well as to examine any 
association between the survey responses and the rubric scores (via Pearson’s r). Table 28 which 
reports the results of one-way ANOVA tests reveals that there was no statistical significance for 
any year range as they correlate to any rubric dimension except for the authentic and intentional 
dimensions. For these dimensions, 16+ years of experience scored higher for the authentic 
dimension which would suggest that increased years of experience helps teachers to realize the 
importance of including activities that relate more to students’ lives. Ironically, the same year 
range scored the lowest on the intentional dimension, the dimension which is concerned with 
designing activities that help students recognize their own learning gaps. Perhaps teachers with 
much more experience 1) intervene more in students’ development process by offering more 
corrective feedback and not allowing the students to rely on themselves for autonomous learning 
or 2) they don’t find any value in including such activities in a lesson. Further research into this 
area would provide more insight. 
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Utilizing linear regression models evidenced by Tables 29 to 33, there was mostly no 
statistically significant correlation between any of the rubric dimensions and pre/ in-service 
training, with the exception of the authentic dimension which reported a statistically significant 
negative relation with in-service training. That is, in-service training was a marginal indicator of 
lower scores on the authentic dimension. The authentic dimension is concerned with facilitating 
activities that allow learners “to represent their personal applications of real-world phenomenon 
related to the subject matter being learnt” (Koh, 2013, p. 891). Given the data which reveals 
overreliance on KB activity types, that could indicate a deficiency in the scope of in-service 
training which could lend itself to teachers not providing enough opportunities for students to 
engage in activities that are connected to their own lives because they spend the majority of the 
time engaged with KB activity types. To ascertain relational strength between the reported scores 
on the surveys and rubric scores, a Pearson’s r correlation test was run (see Table 34) and results 
indicated that there was a marginally significant negative correlation between teachers’ PK and 
TPK and their scores on the constructive dimension of the rubric. The constructive dimension is 
concerned with the integration of DK activity types, and again, as evidenced by overreliance of 
KB activities, lower overall scores on PK and TPK for the surveys, and relatively no mention of 
the importance of varied activity types in the interview responses such results are consistent with 
the idea that teachers are not aware of the importance of including divergent and convergent 
activity types in lessons.      
 
Implications and Suggestions for Saudi Electronic University 
The most glaring implication from the data is that there is a disconnect between the types 
of activities teachers include in their lessons and in general their approach and philosophy of 
student learning. Survey results and rubric scores corroborated each other in that teachers 
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consistently scored lower in areas that involved pedagogical competence and the integration of 
pedagogy and technology that enhanced learning. Harris and Hofer (2009) outlined five critical 
components of any learning event, and of them three were central to this study: 
• Choosing learning goals 
• Selecting and sequencing appropriate activity types to combine to form the 
learning experience 
• Selecting tools and resources that will best help students to benefit from the 
learning experience being planned” (p. 105) 
While data revealed that teachers were keen to focus on learning objectives and select the 
appropriate tools to help enhance learning, clearly there was tremendous neglect of incorporating 
appropriate activity types which led to an overwhelming emphasis on knowledge building 
activities. Ultimately the researcher attributes this to weak or inadequate in-service teacher 
training and thus makes the following suggestion(s). 
The researcher asked Saudi Electronic University multiple times about the nature of in-
service training but was not able to obtain any literature or documentation of such programs. As 
such, the researcher recommends designing and piloting a teacher training program that would be 
based on two solid, well developed platforms: 1) Operationalizing TPACK for Educators: The 
Activity Types Approach to Technology Integration: Parts 1 & 2 (Hofer et. al, 2009) and 2) 
Handbook of Technological Pedagogical Content Knowledge (TPACK) for Educators (Herring, 
Koehler, and Mishra, 2016). These two platforms form a solid practical and theoretical basis for 
helping teachers understand the essential theory and practical application of utilizing various 
activity types in online learning environments. The researcher could work closely with academic 
administrators to sequence the training program after providing the results of this study. 
Thereafter, a longitudinal study would need to be conducted to measure the effectiveness of such 
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a program and to see if there is a significant improvement in teacher performance in unit plans 
and higher ratings in survey responses. 
One further suggestion could be based on the higher performance of the teachers with 
more experience, perhaps a mentorship system could be established (in the absence of such a 
program) to help younger teachers benefit from the TPACK knowledge of more senior lecturers. 
Studies have revealed such mentorship systems as beneficial for professional development 
(Huling & Resta, 2001; Yost, 2002) leading to teaching efficacy for both (Yost, 2002). 
 
Limitations and Areas of Further Inquiry 
This study had a number of limitations which must be considered. For one, a study of 
nonexperimental design did not control for particular variables. A future study might look at the 
implementation of a teacher training program pre and post application and discern how effective 
such a program was with regards to age, degree earned, institution location, years of experience 
and gender. Another limitation is in the number of participants for the surveys and unit plans (n = 
60) as well as for the interviews (n = 6). More responses might have generated significantly 
different results. For the interviews, the length of the responses was relatively short and thus 
ensuring richer responses may have yielded significantly different results. Additionally, the cities 
which accounted for the most responses were Riyadh and Jeddah. Obtaining more even 
dispersion throughout the regions might have yielded different results. Perhaps a future study 
would be to investigate teachers’ TPACK by region and do a comparative analysis of the results.  
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Conclusion 
This study investigated teachers’ perceptions of their pedagogical and technological 
competence in Saudi Electronic University by surveying, interviewing, and analyzing unit plans. 
Data revealed that while there was mostly a recognition of the importance of technology in the 
classroom, the importance of selecting various tools and that effect on enhancing learning (TK), 
there is significant room for improvement for integrating technology effectively with appropriate 
pedagogical approaches. As online teaching is relatively a new phenomenon and Saudi Arabia 
traditionally has a teacher centered educational history, such results were to be expected. In fact 
some of the current challenges of teaching (e.g., English language) in Saudi Arabia revert back to 
poor teaching methodology (Nasser, 2015) and if such is the case for traditional approaches to 
teaching and learning in Saudi Arabia, then what would be the case for a completely new 
approach to teaching and learning with online environments? The results of this study, as well as 
previous ones, indeed confirm that much work is necessary at the K-12 and university levels to 
raise the TPACK competence of Saudi online teachers. 
 The Kingdom has an ambitious goal in transforming the country’s revenue stream by 
decreasing its dependence on oil with a new Saudi Vision 2030 plan (Kingdom of Saudi Arabia, 
2016). Online education factors as one of the most important vehicles to help educate the masses. 
Online education’s effectiveness will only be as successful as teachers’ TPACK, and thus 
developing teachers’ TPACK competence is essential to realizing these important strategic goals.  
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APPENDIX B: Demographic Information and TPACK Survey (Schmidt et. al, 2009) 
Thank you for taking time to complete this questionnaire. Please answer each question to 
the best of your knowledge. Your thoughtfulness and candid responses will be greatly 
appreciated. Your individual name or identification number will not at any time be associated 
with your responses. Your responses will be kept completely confidential and will not influence 
your course grade. 
 
DEMOGRAPHIC INFORMATION  
 
1. Your assigned code (the code assigned by Mr. Mohammad Alarjani previously):  
 
 
 
2. Gender  
a. Female  
b. Male 
       
       3. Age range 
 a. 23-27 
 b. 28-32 
 c. 33-37 
 d. 38-42 
 e. 43-47 
 f. 48-52 
 e. +53 
  
       4. What is the highest degree you have received? 
    a.  Some college but no degree 
    b. Associate degree 
    c. Bachelor degree 
    d. Master degree 
    e. Doctorate 
 
       5. Major or College you’re teaching in:  
 a. College of Administrative and Financial Sciences  
 b. College of Computing and Informatics 
 c. College of Health Sciences 
 d. College of Science and Theoretical Studies 
 
        6. Department you’re teaching in: 
 a. Department of Business Administration    i. Public Health 
 b. Accountancy     j. Electronic Media 
 c. Finance      k. Arabic for Non-Speakers 
 d. E-Commerce     l. Humanities 
 e. Information Science    m. Basic Studies 
 f. Computer Science     n. English and Translation 
 g. Computing Informatics    o. Law 
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 h. Health Information     
         7. How many years of teaching experience do you have? 
 
    a. I have no teaching experience 
    b. 1-5 
    c. 6-10 
    d. 11-15 
    e. 16-20 
    f. +21 
 
         8. Did you get preservice technology-training? If so for how long?  
a. Yes 
b. No 
 
         9. Do you have in service technology- training? If so for how long? 
 
a. Yes 
b. No 
 
        10. What is your current institution location? 
a. Riyadh 
b. Jeddah. 
c. Dammam 
d. Almadinah 
e. Alahsa 
f. AlQassim 
g. Abha 
h. Aljouf 
i. Taif 
j. Tabuk 
k. Jazan 
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Schmidt et. al (2009) TPACK Survey 
Technology Knowledge Domain (Schmidt et. al, 2009, p.145) 
 
 
 
 
 
 
 
 
 
 
 
   Pedagogical Knowledge Domain (Schmidt et. al, 2009, p.146) 
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Technological Pedagogical Knowledge Domain (Schmidt et. al, 2009, p.147) 
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APPENDIX C: Koh (2013) Rubric 
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APPENDIX D: Letter of Acceptance to Conduct Study (Saudi Electronic University) 
 
 
